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AHHOTaNINA

Hucuumumna «{udpoBbie ABOWHUKHN B JIEKTPOIHEPTETHKE» BXOIUT B 00pa30BATEIHHYIO
[IporpaMMy BbICILIEr0 00pa30BaHUs — MPOrPaMMy MarucTpaTypbl 10 HAIIPABICHUIO MOJTOTOBKH
13.04.02 «DnexTposHepreTuka u 3IEKTPOTEXHUKa» HarpasieHHOCTH «LludpoBas snepreTukay.
Hucnurnnuna peanusyercs kadeapoit «Ne32y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIIEIYIOINX KOMIETEHIIUIA:

VYK-1 «CrnocoOeH oOCyIEeCTBIATh KPUTUYECKHA aHaau3 MpOOJEMHBIX CHUTyalluid Ha
OCHOBE CHCTEMHOTO IOJIX0/a, BEIpabaThIBaTh CTPATETHIO ICHCTBUI

VK-2 «CnocoGeH ynpaBiaTh IPOEKTOM Ha BCEX 3TAIaX €ro KU3HEHHOI'O IIUKJIa

IK-1 «CrocOOHOCTh ~ CaMOCTOATENBHO  OCYLIECTBISTH  HCCIIECJOBATEIILCKYIO
JEATEIIBHOCTD, AaHAIU3UPOBATh U NPEACTABIIATh PE3YJIbTaThl HAYYHBIX UCCIIEIOBAHUN

I1IK-2 «cnocobeH pa3pabarbiBaTh ¥ OOOCHOBBIBATH MPOEKTHBIE pEIICHHS B 00JacTh
npodecCHOHATBLHOM 1eATETbHOCTI

I[IK-3  «cmocoOeH  MPUMEHATh  TEXHOJNOTHM  IU(PPOBBIX  JBOWHUKOB IS
UH(POPMALIMOHHOTO MOJIETTMPOBAHUS 0OBEKTOB NMPO(HECCHOHAIBHON AESITEIbHOCTHU. »

CopepxaHue TUCLUIUIMHBI OXBAaThIBAET KPYI BOIIPOCOB, CBSI3AHHBIX C TEXHOJIOTUSMH
UH(POPMALMOHHOTO U KOMIIBIOTEPHOI'O MOAEIUPOBAHUS M TEXHOJIOIMH LIU(PPOBHIX IBOHHHUKOB B
AIIEKTPOIHEPIE€TUKE.

[IpenonaBanre OUCHMIUIMHBI IpEeIyCcMaTpUBaeT clieAylomue (OpMbl OpraHU3aLUu
y4e0HOT0 IMpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS Pab0Ta 00yJarOIIEeroCs.

IIporpaMMoil IHCHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIUE BHUABI KOHTPOJSA: TEKYIIHMH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OOwiast TpyAOEMKOCTb OCBOCHMS IMCLUIUIMHBI COCTaBiseT 4 3ayeTHbIX eAuHulbl, 144
yaca.

SI3bIK 00y4EHUS 10 TUCIUIIIIMHE KPYCCKUN



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO AUCLUILITHHE

1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI

OcBoeHne OOYy4YalOUUMUCS TEOPETUUYECKHMX M MPAKTUUYECKUX HAaBBIKOB INPUMEHEHUS
TEXHOJOTHI UPpoBbIX ABOMHUKOB (LI/]) amexTposHepreTHueckux 0OBEKTOB, OLICHKH BIIHSHUS
SKOHOMHMYECKUX (aKTOpOB, CHIDKEHHUS Ce0ECTOMMOCTH, KadecTBa M CPOKOB pa3paboTKu
UH(POPMALMOHHBIX MO 00BEKTOB MPOPECCHOHATIBLHOM 1S TETbHOCTH.

HNucuunnuHa  GopmupyeT y  oOydarolmuxcs — NpeAcTaBieHHe O  IU(POBBIX
UH(POPMALIMOHHBIX MOJICNISAX, CIIOCO0AaX MOBBIIMICHUS UX TEXHOJIOTUYHOCTH, A TAK)KE IMOBBIIICHUS
HAJEKHOCTU U 3(P(HEKTUBHOCTH IKCILTyaTallud 00BEKTOB MPOQPECCUOHAIBHOM 1eATEeIbHOCTH.

1.2. JlucumniuHa BXOAUT B  COCTaB  4YacTH, (HOpMUPYeMOH  y4acTHUKAMH
00pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTEeNIbHOI MpOrpaMMbl BhICIIEr0 00pazoBaHus (Hanee —
OIl BO).

1.3. IlepeueHb IIAHUPYEMBIX PE3yIbTATOB OOYUEHHUS 110 AUCHUILTUHE, COOTHECEHHBIX C
IUTaHUpYEeMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare u3ydeHus AMCHUILIMHBI OOYYAIOLIUICS NOJDKEH O0ManaTh CIEAYIOIUMU
KOMIIETSHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

tabimue 1.

Tabmuua 1 — [lepeyeHb KOMIETEHIMNA U HHANKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) | Kon n nHaumenoBanue | Kopn u HanMeHOBaHHE MHIUKATOPA JOCTHIKEHUS
KOMIIETEHIIUH KOMIIETEHIIMH KOMIETEHIIUH
YK-1 Cnocoben
OCYIIECTBIISATh
kputnueckuit ananusz | YK-1.B.2 BnageTs HaBbIKaMH HCTIOJIB30BaHUS
YHuBepcanbHbIe POOIIEMHBIX AJITOPUTMOB U ITU(GPOBBIX CPENICTB,
KOMIIETEHIIUU CUTyallull HA OCHOBE | MpeJHa3HauEHHBIX JJIs aHalu3a HH(GOpMaluu 1
CHUCTEMHOI'O IOJIX0Ja, | JaHHBIX
BbIpa0aThIBaTh
CTpaTEruIo NEUCTBUI
VK-2.3.2 3Hath undpoBble UHCTPYMEHTHI,
npeHa3HauYeHHbIE Ul pa3paboTKU
YK-2 Cnocoben MIPOEKTa/pelIeHns 3a/1a4k; METOAbI U
YHuBepcainbHble YIOPaBIATh IPOEKTOM | IPOrPaMMHBIE CPEJICTBA YIPABICHUS
KOMIIETEHIIUU Ha BCEX ATanax ero MIPOEKTaMu
JKU3HEHHOTO IUKJIa VK-2.B.2 BiaieTh HaBbIKaMU pELIeHUs
npodeccuoHaNbHbIX 33J1a4 B yCIOBUX
g poBu3aImu o01IecTBa
ITIK-1 Cioco6HOCTH [TK-1.J1.2 caMOCTOATENBHO BBITTOJIHSET
CaMOCTOSITENILHO UCCJIEIOBaHMS U CO3Ja€T MaTeMaTHUECKHE
OCYIIECTBIISTh MOJeNI 00BEKTOB TPO(PEeCCHOHATTEHON
UCCJIEIOBATENbCKYIO | IEATEIBHOCTH
[TpodeccuonanbHble
e — JIEeATEIBbHOCT, [TK-1./1.6 pemaet npodeccroHanbHbIE 3aa4n
aHaTU3UPOBATh U IIPEIUKTUBHOIO ¥ AaHAJIMTUYECKOT O THIA C
MIPEJICTaBIISITh MIPUMEHEHUEM TEXHOJIOTHH HCKYCCTBEHHOTO
pe3yabTaThl HAYYHBIX | MHTEJJIEKTA U OOJIBIINX JaHHBIX B 00JIACTH
HCCJIETIOBaHUM AIIEKTPOIHEPIETUKH
[1K-2 cniocoGen
paszpabaThIBaTh U
TTpodheccHORANbHbIC 000CHOBBIBATh ITK-2./1.3 ncnonp3yer nporpaMMHbIE TPOAYKTHI
B MPOEKTHBIE PEICHNs | JUIS PACYeTa 1 IPOSKTHPOBAHMS 00BEKTOB
B o0Js1acTH npodecCHOHATBHOMN e TeTbHOCTH
po¢eCCHOHATBHON
JIESITEIIbBHOCTH




ITK-3./1.1 dopmupyet knaccupuiupoBaHHYIO
0a3y JTaHHBIX O COCTOSIHUH
AIIEKTPOIHEPTETUIECKUX OOBEKTOB U CHCTEM
JUISL TIOCTPOCHUSI HH()OPMALTMOHHBIX MOJEIEH
[TK-3./1.2 ucnomnb3yeT TeXHOJIOTHH HUPPOBBIX
JBOMHHKOB JUTSI MOJICTTUPOBAHHS PaOOTHI

IIK-3 cnocoben
MPUMCHSITh
TEXHOJIOTHH
1IU(POBBIX TBONHUKOB
[Tpodeccrnonanpubie | s

KOMITETEHIIMH UH(OPMAIMOHHOTO

AIEKTPOIHEPTETUUECKUX OOBEKTOB U CHCTEM
MOJIETTUPOBAHUS

[TK-3./1.4 ucrionb3yeT METOIbI pa3paboTKH
00BEKTOB

. OPUTHMHAJBHBIX aJITOPUTMOB U MPOTPAMMHBIX

npodeccuoHanbHOM o

pEeIIeHUi C UCTIOIb30BAaHUEM COBPEMEHHBIX
JIeATETLHOCTH.

TEXHOJIOTUH

2. Mecro nucuuruinHb B cTpykType OI1

JucuumirHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, paHee MPUOOPETEHHBIX 00YYarOIUMUCS
IIPU U3YYECHUH CIICYIOIUX TACIUILIAH:

— «lIndpoBas penelinas 3ammra 1 aBTOMATHKA,

— «HMHTemieKkTyanbHble CUCTEMBI 3JIEKTPOCHAOKEHUS»;

«llepexoHbIe IPOLECCHI B AIEKTPUIECKUX CUCTEMAX).

— 3HaHud, MOJIyYEHHbIE NPU W3YYEHMM MaTepHuaja JAHHON AMCLMILIMHBI, UMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYE€HHUE, TaK M BCIIOMOTaTEIbHOE MCIOJIb30BAaHUE IIPU IPOXOXKICHUU
IIPOM3BOJICTBEHHON MPEIIUINIOMHON MPAKTHKH U MOJITOTOBKE BBIITYCKHOM KBaJIM(UKAITMOHHOM
paboThl, M U3YYCHUHU APYTHX AUCLUIIIUH:

— «Kubepduznyeckne cucTeMbl U TEXHOJIOTUNY;

— «CoNpoBOXKACHNE KUZHEHHOTO IUKJIA DJIEKTPOIHEPIreTUYECKON TPOAYKIIMN).

3. OO0BEeM | TPYJTOEMKOCTh JUCIIUILTAHBI
Jlanaple 00 o0meM oO0beMe MUCIUIUIMHBI, TPYIOEMKOCTH OTACNbHBIX BHJIOB y4eOHOI
paboTHI IO TUCIHUTUINHE (M PaCIIpeIeTICHIE dTOW TPYJIOEMKOCTH 110 CEMECTpaM) MPEACTABIICHBI B
tabnure 2.

Tabmuia 2 — O0beM U TPYJ0EMKOCTh JUCITUTIIUHBI

TpyaoeMkocTs Mo
Bun yuebHoli paboThl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKocmep OUCUUNTIUHDL, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacose npakmuueckoi no02omoeKu 20 20
Ayoumopnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nekiuu (JI), (vac) 17 17
npakTuueckue/cemunapckue 3anarus  (I13),
(gac)
nabopaTtopHbie padoTs (JIP), (uac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (gac)
9K3aMeH, (4Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 57 57
Buo npomesxcymounoit ammecmayuu’ 3auer,
mudd. 3auger, skx3amed (3auer, Judd. 3aq, OK3. OK3.
DK3.*%)

*%
Ilpumeuanue: KaHIUIATCKHI SK3aMeH




4. ConpepxaHue JUCITUTUTHHBI
4.1. Pacnpezaenenue TpyI10€MKOCTH JTUCHUILIMHEI 110 pa3jiejaM U BUIaM 3aHITHH.
Pazgenbl, TeMbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazfesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Jlexkuu 113 JIP KII CPC
(gac) (C3) (gac) (gac) (gac)

Pa3l[eJ'IBI, TEMBI JUCHUITIIMHBI

Cemectp 3

Paznen 1. OCHOBBI IPUMEHEHUSI TEXHOJIOTHI
U(PPOBBIX TBOMHUKOB B 3JICKTPOIHEPTETHKE
Tema 1.1 [Nonarus nudpoBoro ABOHHMUKA U
MH(POPMALIMOHHOTO MOJIETMPOBAHUS B
JIEKTPOIHEPIETHKE.

Tema 1.2 HopMaTuBHas JOKyMeHTalus B
npeametHoi oomactu. 'OCT P 57700.37-2021
«Iudposeie nBoitHNKYN U3aenuii» u [Iporokon
MDK 61850.

Tema 1.3 Onucanye NPUHIMIIOB 2 8
UHPOPMALIMOHHOTO MoienupoBanus. [lonsTue
a/IeKBaTHOCTHU M BepU(PHUKALIUUA MOJEIH.

Tewma 1.4 ITpumeps! uppoOBBIX TBOWHUKOB B
ATOMHOM, TEIJIOBOM M 2JIEKTPUUECKOM OTpaCIAX.
[Tpumeps! U(POBBIX ABOHHHUKOB B
IIPOU3BO/ICTBE.

Tema 1.5 [IpumeHeHne CKBO3HBIX LIU(PPOBBIX
TEXHOJIOTUH MPH CO3/1aHUH LU(POBBIX
nsorHukoB: Al, BlockChain, IoT.




Paznen 2. PazpaboTka mudpoBsIX 1
WH(POPMAIIMOHHBIX MOJICTICH
AIIEKTPOIHEPTETUICCKUX OOBEKTOB
Tema 2.1 ILudposbie cpenbl pa3paboTKu

I/IH(l)OpMaHI/IOHHI)IX N MaTEMATHYCCKHUX MOI[CJ'ICIZ
OJICKTPOSHEPI€THICCKUX 00BEKTOB.

Tema 2.2 [TpuHUMIIBI KCTIOJIB30BAHUS
MaTeMaTHYECKUX MOJIENIeH pu paboTe ¢
SHEPreTHUYCCKUMHU 00BEKTaMU. AKTYaIbHOCTh
npopaboTKa MPOoOIEMHBIX BOIIPOCOB.

Tema 2.3 Padora I1O SimInTech. CpoilicTBa

OJIOKOB.

Tema 2.4 PazpaboTKa 31€KTPUIECKOI CXEMBI.
[Tapametpsl pacu€ra. MoaenupoBaHue u
poBepka paboTocrnocoOHOCTH. ba3za qaHHBIX
CUTHAJIOB CHUCTEMBI.

Tema 2.5 Cuctembl aBBTOMAaTUYECKOTO BBOIA

pe3epBa (ABP). TunoBsie cXeMbl ¥ PUHIIMIT
paboThL.

Tema 2.6 Pazpabotka monenn ABP B pamkax
CHCTEM aBTOMAaTU3MPOBAHHOT'O MPOEKTUPOBAHMUS.
AJNropuTMBI YIPaBICHUS SHEPT€THUECKOM
cucTteMoi. MoJienu 3JIeKTPOIHEPTETUYECKUX
00BEKTOB.

['paduaeckoe oToOpaxkeHNe BHIXOTHBIX
3HAYEHUU.
Tewma 2.7 lludpoBoit 251eKTpUUECKHUIT TPUBO/I.

VYnpasnenue, CTpyKTYpHbIE MOJIEIH.

AHanu3 ycTOMYMBOCTH U KauecTBa.

Merton cuHTe3a HUPPOBBIX IPUBOOB.

ITepron KBaHTOBaHMSI HENTPEPHIBHBIX CUTHAJIOB.

16

22

Pa3zpnen 3. Meroasl opranuzanuu
MIPOU3BOJICTBEHHBIX MPOIIECCOB HA
AIIEKTPOIHEPTETUUECKUX 00BEKTAX

Tema 3.1 UnTepdeiics! HUPPOBHIX JBOMHUKOB.

Tema 3.2 IcKyCCTBEHHBIN MHTEIUIEKT IS
peleHus 3a/1a4 ONTUMHU3ALNH.

Tema 3.3 MamuHHOE 00yYeHUE B TEXHOJIOTHSIX
U(POBBIX TBONHUKOB JIJIs
aNeKTpodHepreTndeckux 00bekToB 1 ACVYIIL.

OcHoBHBIE TTPOOIEMBI MATTHHOTO 00y4YeHUs TTPH
pabote ¢ MMPOBHIM TBOMHUKAMH.

12

12




Paznen 4. Ananu3 gaHHBIX PEKUMOB paboThl D3
00BEKTOB

[TpumeHenne UPPOBBIX TBOWHUKOB HA DD
o0BeKTax

Tema 4.1CucteMsbl CBA3HM HA IIOACTAHIIUAX U
TpeOOBaHUS K CBSA3H ISl PYHKIMIA U MOJIeei
ycrpotictB corstacio 'OCT P MOK 61850-5-
2011.

Tema 4.2 ®opmupoBanue 6a3 TaHHBIX B
AJIIEKTPOIHEPIETUUECKUX CUCTEMAX.

Tema 4.3 I1apcunr nannbix. Hactpoiika cpen st
00pabOTKHU JaHHBIX.

Tema 4.4 OcHOBBI IOCTAHOBKHU 33J1a4M JIsI
co3/1aHus LU(POBOro JBOMHUKA. AHAIU3 pabOThI
CUCTEMbI MAIIMHHOTO 00y4YeHus IIU(PpPOBOTro
nsoiianka ACVYII.

Tema 4.5 [locTpoeHue u aHaIu3 SHEPreTHYECKUX

xapakTepucTuK. CocTaBieHUE CTPYKTYPHI
MOJIEJIA U aHAJIU3 BBIXOJHBIX PE3yJIbTaTOB.

Hroro B cemectpe: 17 34 57

Hroro 17 0 34 0 57

[IpakTuueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEJCTBEHHOM  BBIIIOJHEHUU
OoOyyarolMMHUCsT  OINpENEeNEeHHBIX  TPYNOBBIX  (YHKUMH,  CBSI3aHHBIX C  Oy;aymei
npoQeCCUOHATBHON JIEATENbHOCTBIO.

4.2. CopneprxaHue pa3/ieloB U TeM JIEKIIMOHHBIX 3aHATHH.
ConeprkaHue pa3/ienoB U TeM JIEKLIMOHHBIX 3aHATHI PUBECHO B Tabaule 4.

Ta6n1/1ua 4 — Coz[epxcaHI/Ie Pa3aCJIOB U TCM JICKIHMOHHOI'O NUKJIa

Howmep paznena HazBanue u conepkanue pas3zieioB U TEM JIEKIIMOHHBIX 3aHATUI
1 OCHOBBI TPUMEHEHHSI TEXHOJIOTHI LU(POBBIX 1BOIHUKOB B
AIIEKTPOIHEPTETUKE

Tema 1.1 [HousiTust utndpoBoro 1BoIHMKA M HHPOPMALIMOHHOTO
MOJIETTUPOBAHUS B JIEKTPOIHEPTETUKE.

Tema 1.2 HopmaTuBHas JOKyMeHTalusl B IpeIMETHON 00IacTH.
I'OCT P 57700.37-2021 «IludpoBbie TBOWHUKHN U3ASTHI» U
ITporokon MOK 61850.

Tema 1.3 Onucanue NpUHIUIIOB UHPOPMALIMOHHOTO
MoaenupoBanus. [ToHATHE aJleKBaTHOCTH U BepUPUKALTIH
MOJIETH.

Tema 1.4 [Ipumeps! UPPOBBIX JBOWHUKOB B AaTOMHOM,
TEIUIOBOM U 3JeKTpuuecKoil oTpacisax. [Ipumeps! uudpossix
JBOMHHMKOB B IIPOM3BOJICTBE.

Tema 1.5 IpumeHeHnre CKBO3HBIX U(PPOBBIX TEXHOJIOTHI TIPH
cosznanunu nupossix aoiHnkoB: Al, BlockChain, 10T.

2 Pa3paboTtka nupoBeIX 1 HHPOPMALIMOHHBIX MOJETeH
HIIEKTPOIHEPTETHYECKUX 00HEKTOB

8




Tema 2.1 Hudpossie cpeasl pa3paboTki HH(GOPMAIIMOHHBIX U
MaTeMaTHYECKUX MOJIEJICH AIIEKTPOIHEPTETHUECKUX 00BEKTOB.

Tema 2.2 [IpyHUMIIBI UCTIOIB30BAHUS MAaTEMATUYECKUX MOJEIEN
pu paboTe ¢ IHEPreTUYECKUMU 00bEKTaMU. AKTYaJIbHOCTh U
popaboTKa MpOOIEMHBIX BOIIPOCOB.

Tema 2.3 Pa6ora I10 SimInTech. CBoiicTBa 6:10K0B.

Tema 2.4 PazpaboTka aeKkTpuieckoit cxemsl. [lapameTpbl
pacuéra. MoaenupoBaHue U poBepka paborocrnocodbHocTu. baza
JAHHBIX CUTHAJIOB CUCTEMBI.

Tema 2.5 CucreMsl aBTOMaTH4ECKOI0 BBOa pezepBa(ABP).

Tunosble CXeMbl U IPUHIIUI PAOOTHI.

Tema 2.6 Pazpabotka moaenu ABP B pamkax cucrem
ABTOMATU3UPOBAHHOTO MIPOCKTUPOBAHUS. AJITOPUTMBI
yIOpaBleHUs] JHEPreTUYECcKoil cucteMoil. Monaenu
AIIEKTPOIHEPTETUYECKUX OOBEKTOB.

['paduueckoe oToOpakeHHE BEIXOTHBIX 3HAYCHHH.
Tema 2.7 I{udpoBoii 351eKTpUUECKUI TIPUBO/I.

VYrpaBneHue, CTpyKTYpHbIE MOJIEIIH.

AHann3 yCTOHYMBOCTH U Ka4eCTBa.

Merton cuHTe3a IU(POBBIX TPUBOIOB.

[lepuon kBaHTOBaHUS HETIPEPHIBHBIX CUTHAJIOB.

MeTtop! opranu3aluy NPOU3BOACTBEHHBIX MIPOLIECCOB Ha
AJIEKTPOIHEPTeTUUECKUX 00BEKTaxX
Tema 3.1 UnTepdeiicbl 1UPPOBLIX ABOMHUKOB.

Tema 3.2 MckyccTBEHHBINM MHTEIJIEKT AJIs PEeLIeHUs 3a7a4
ONTUMM3ALHH.

Tema 3.3 MamuHHOe 00y4eHHEe B TEXHOIOTHUAX LU(POBBIX
JIBOMHUKOB JUISl 3JIEKTpOIHepreTnyeckux oobexktos u ACVII.
OcHoBHBIE TIPOOIEMbI MAILIMHHOTO 00yUYeHHsI TP padoTe ¢
1M (POBBIM IBOMHUKAMHU.

AHanu3 JaHHBIX PEKUMOB paboThl O3 00BEKTOB

[Tpumenenne nuppoBbIX JBOMHUKOB Ha DD 00beKTax

Tema 4.1CucreMbl CBSI3U Ha OJCTAHIMIX U TPeOOBAHUS K CBSI3U
i GyHKIMHA U Mmoaene yerpoiicts cornacio OCT P MOK
61850-5-2011.

Tema 4.2 ®opmupoBanue 6a3 JaHHBIX B
AIIEKTPOIHEPIETUUECKUX CUCTEMAX.

Tema 4.3 [lapcunr nannbix. Hactpoiika cpen st 06paboTku
JTAaHHBIX.
Tema 4.4 OcHOBBI OCTAHOBKY 33J1a4H JIJIS CO3/IaHUsI IIU(PPOBOTO
JBOWHUKA. AHAINU3 pabOThl CUCTEMbI MAILIMHHOTO 00y4eHUs
uugposoro asoitHuka ACVYII.
Tema 4.5 IlocTpoeHne n aHaJIN3 SHEPreTUIECKUX
xapakTepucTHK. CocTaBIeHUE CTPYKTYPhl MOJIEIHN U aHAIN3

BBIXOIHBIX PC3YyJIbTATOB.




4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
TeMmbl MpakTHUYECKUX 3aHATHHA U UX TPYJOEMKOCTb IPUBECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsITHsI U UX TPYI0EMKOCTh

W3 Hux Ne
No | Tembl npaktrueckux | opMbl IpakTUYECKUX | TpPymOeMKOCTb, |IPaAKTUYECKOM |pasjielia
/o 3aHATHI 3aHATHAI (gac) MOJTOTOBKH, | TUCLIMII
(gac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEyCMOTPEHO
Bcero \ \ \
4.4, JlabopaTopHbIEC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH M UX TPYJAOEMKOCTh PUBEACHBI B Ta0HIIC .
Tabnuna 6 — JlabopaTropHble 3aHAITHS U UX TPYJIOEMKOCTh
N3 Hux Ne
rJI\/f(;)I HaumenoBanue nabopatopHbix padboT przlz):alx/g;ocu, Hﬁgg:g:;;ﬁ;? E{if(f;r?
(dac) JINHBI
Cemectp 3
Nzyuenne uudpoBoro qoitHuKa
nH(GOPMAIIMOHHON MOJIENH IpoIiecca
! PEOCTaTHOTO IyCKa JABUTATENsl TIOCTOSIHHOTO 4 4 2
TOKa
[udposas cucrema aBTOMaTHYECKOTO
2 PEryIUPOBaHUS SHEPTETUUECKOTO 00BEKTa 4 4 2
3 [Ipumenenue nudpoBbIX TBOMHUKOB HA 4 4 5
ANEKTPOIHEPTETUUECKUX 00BEKTAX
4 | CucreMa aBTOMaTHYECKOI'O BBOJIa pe3epBa 4 4 2
JlaGoparopHblil npakTukyM «IIpumenenue
TEXHOJIOTHH [U(PPOBBIX JBOMHUKOB MTPU
> U poBoii TpaHCHOpPMALIUU AEHCTBYIOLICH 12 12 3
BJIEKTPUYECKOMN MOICTAHIIMN
NmutanionHoe MoieTupoOBaHUE
6 OKpYKarolleu cpebl Wi MOTOAHBIX YCIOBUI 6 6 4
BOKPYT SHEPreTHYECKON CUCTEMbI BTOPHUYHBIX
HMCTOYHHKOB DHEPTUHU
Bcero 34

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BHITIOIHEHUE KypCOBOU pabOTHI
VY4eOHBIM MJIaHOM He TPEIyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXCs
Buapl camocTosTenbHON paboThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.
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Tabmmma 7 — Buasl caMOCTOSITEIbHOM paOOTHI M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocTosITeNnbHOM paOboThI

qac qac
1 2 3
M3yuenune TeopeTUYECKOro MaTepuaia 37 37

qucuurnHbl (TO)

KypcoBoe npoektuposanue (KII, KP)

PacuetHo-rpaduueckue 3aganus (PI'3)

Brimosnnaenue pedeparta (P)

[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKY)

Jomamnee 3amganue (/13) 20 20

KonTponbubie pabotsl 3a0uHiKOB (KP3)

IToaroroBka K mMpoOMeEXyTOYHOU
arrectanuu (I1A)

Bcero: 57 57

5. IlepeueHn yueOHO-METOAMUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYAIONINXCS IO TUCITUTUIHHE (MOIYJITIO)
Y4eOHO-METOIMYECKHE MaTepUalibl JIUIsl CAMOCTOSITENILbHOW pabOThl 00yYaroIIuXcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX M3JaHUN
[lepedyeHb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH MpHBeieH B Tabaule 8.
Tabmuua 8— [lepeyeHp MevyaTHBIX U DJIEKTPOHHBIX YUEOHBIX M3TaHUH

Tudp/ KomnudecTBo 9K3eMITISpOB B
URL 2 P cc bubnuorpaduueckas ccpuika OubmoTeKe
i (KpoMe 2JIeKTPOHHBIX IK3EMILISIPOB)

bynatos B.B., Conénsiii C.B., Cepukon C.A.,

Kynpuniknii AA., Pricun
A.B. ABromartu3zanusi NPOEKTHUPOBAHUS U 30
MIPOM3BOJICTBA: y4eOHO-METOIMUECKOe

nocobue / CIIo: I'VAII, 2020. - 95 c.

Pricun A.B., Conénniii C.B., Conénas

0O.41. [lepexoiHbIE MPOLIECCHI B
ANIEKTPUUYECKHUX CHCTeMax: yueOHoe mocodue
/ CII6: T'YAIL 2020. - 52 c.

30

A.N. Capennes, .B. Baramanrok, H.A.
[Tantok, C.B, Kynemos, A.A. 3aiiieBa,
A.JO. AxcenoB OCHOBBI IPOTPaMMHUPOBAHUS 25

Ha s3b1ke Python: yge6HO-MeToIMUEeCKOE
nocobwue. - CII6: I'VAII, 2019. - 38 c.

A. Ilpoxopos, M. JIpicaueB o penakuuein
A. bopoBkoBa LludpoBoii ABOHHMK: aHaNN3,
TpeHbl, MUpOBOii onbIT / M.: OO0
«Anpsaucllpunry, 2020. - 401 c.

C.B. Conénwiii, B.I1. Ky3smenko, B.E. benai

. 50
[TpumeHeHne TeXHONIOTrHii HU(POBBIX
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JIBOMHUKOB B 3JICKTPOIHEPTETUYCCKIX
cucremax/CII6: T'YAII, 2024. — 75 c.

7. IlepedeHb 31EKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «VHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHHUS TUCIMILIMHBI
npuBe/ieH B Tadymie 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAMOHHOU ceTtu «HTepHEeT»
URL anpec HaumenoBanue

https://lib.guap.ru/jirbis2/index.php | Dnexrponnas 6udarorexa ['Y AIl

https://disk.yandex.ru/d/bWpyrOO- | Baza meroanueckux mocoduii Kk I{uhpoBbIM IBOMHHKAM B
akEkgw DJIEKTPOIICKTPOIHEPTETUKE

https://profstandart.rosmintrud.ru baza npodeccnoHabHBIX CTaHAAPTOB

8. Ilepeuenr HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEMOI0 IpPHU OCYHIECTBICHUU
00pa30BaTEILHOTO MpoIecca M0 JUCIUIIIHHE.
[Tepeuenp KUCTONIB3yEeMOr0 IPOrPaMMHOTO oOecTieueH s mpeacTasieH B Tabuune 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. IlepeucHb MH()OPMAITMOHHO-CITPABOYHBIX CUCTEM,HCIT0JIb3yEMBIX npu
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO JUCITUILINHE

[lepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabmmite 11.

Tabauna 11— Ilepeuenb MHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne /1t Haunmenosanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CocrtaB MaTepuaIbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW JUIsi  OCYIIECTBIICHHS
00pa3oBaTeNbHOTO Mpoliecca Mo TUCIUIUIMHE, IPeCTaBlIeH B Tabmuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
n/n MaTepHaIbHO-TEXHUUECKOH Oa3bl (pu HEOOXOMMOCTH)
1 | MynpTumenuiiHas JEKIUOHHAs ay TUTOPUS 31-04
IlepconanbHble KOMIBIOTEPHI € MIPeRyCTaHOBIEHHBIM [10 31-04
Anaconda, SimInTech, noctyn B UaTepHeT
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10. Omnenounble CpencTBa s TPOBEACHUS TPOMEKYTOUHOM aTTeCTaIluN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHOW aTTECTALlUU
00yyJaronuxcs no IUCIUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHHMSI IPOMEKYTOYHON aTTeCTalluU

Bua npoMexyTo4HOM arTecTaluu [IepedyeHb OLICHOYHBIX CPEACTB

DK3aMeH Cnucok BOMpPOCOB K IK3aMEHY;
TecThl.

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHCs MPUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHI, KoTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXET HCIIOIB30BATHCA
100-6amtbHast ~ mIKajga ~— MOAYJIBHO-PEUTHHTOBOM  CHCTEMBl  YHUBEpPCUTETa,  IpaBUja
UCTIOJIB30BaHUSI KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu o1eHKH YpOBHSI COPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

XapakreprucTika chopMUPOBAHHBIX KOMITETCHITIN
5-0ayuipHad mIKaia PaKTep (bopvmp

— oOyuaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBIN
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €TI0 U3J1aracr;

— ONUPAsCh HA 3HAHUS OCHOBHON W JIOTIOJHHUTEIBHOHN JIUTEPATYpHI,
TECHO MPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHUS C TPAKTHUYECKOM
JESTSIIbHOCTHIO HAIPABIICHHS;

— YMeJI0O 00OCHOBBIBAET U apPTyMEHTUPYET BBIIIBUTAaEMbIC UM UJICH,

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJIHO BJIQJICET CHCTEMOM CIIEMAIN3HPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GavTCHO»

— o0yyJarouuics TBEpI0 YCBOWII MPOTPAMMHBINA MaTepuai, TpaMOTHO U
M0 CYILIECTBY WU3JIara€T €ro, ONHUpasChb Ha 3HAHUS OCHOBHOM
JUTEPATYPHI;

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEIH;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayUYHbIE MOJIOKEHHUS;

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BIIQJICET CUCTEMOM CIICIIMATN3UPOBAHHBIX TOHATHH.

«XOPOLIIO»
«3a4TEHO»

— oOyuarouiicss yCBOMJI TOJIBKO OCHOBHOW MPOrpaMMHBINA MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMHpascChb Ha 3HAHUSA TOJbBKO OCHOBHOM
JTUTEPATYPHI,

— JIOMYCKaeT HEeCYIIECTBEHHbIE OMMMOKH U HETOYHOCTH;

— UCIIBITHIBAET 3aTPYJHEHUsT B MPaKTUYECKOM NPUMEHEHUU 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUPYET Hay4IHBIC MTOJOKEHNS,

— 3aTpyaHseTcs B GOPMYJIUPOBAHUHN BBHIBOJOB M 000OIICHUH;

— YaCTHYHO BJIAJEET CUCTEMOM CTIeIMAIU3UPOBAHHBIX TOHSITUH.

«yJIOBJIETBOPUTEITHHO
«3a4TEHO

— oOyyaroluiicss He YCBOWJ 3HAYUTENBHOM 4YacTh MPOrpaMMHOTO
MaTepuana,

— J0IIyCKacT CYHICCTBCHHBIC OHH/I6KI/I n HETOYHOCTU npu
paccMOTpeHHH MPOo0JIeM B KOHKPETHOM HalpaBlICHUY;

— UCTIBITHIBAET TPYJHOCTH B IPAKTHUUECKOM MPUMEHEHUU 3HAHUI;

— HE MOXET apryMCHTHPOBATh HAYYHBIC TTOJIOKCHUS;

— He GOopMYJIHPYET BBIBOJIOB H 0000IICHUI.

«HEYJIOBJIETBOPUTEITHHO
«HE 3aUTEHO»

10.3. TumoBbie KOHTPOJIbHBIE 3aJJaHUS WX UHBIC MaTEPUAIBI.
Bompocs (3amaun) asist 9K3aMeHa mpeICTaBIeHb B Tabuie 15.
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Tabmuia 15 — Boripocs! (3amaun) 115 2K3aMeHa

Ne i/t

[lepeuens BompocoB (3a7a4) A SK3aMeHa

Kon
WHIUKATOpa

1

1. Jlatite ompenenenue uudpoBomy nBoiHuKy. Kiaccudpukamms L1
Cdepst mpumeHEeHMSL.

2. OtnuuuTeNbHbIC TPU3HAKU IIU(PPOBOTO BOMHUKA.

3. Kakue TEXHOJIOrMM KOHBEPTHPYIOTCS B KOHICMIUH [HU(POBBIX
JIBOMHUKOB?

4. OCOOCHHOCTH  ONTUMH3AIMH  MPOAYKTa C  HCIOJb30BaHHEM
UG POBBIX IBOHUKOB.

5. Ocobennoctu coopa 1 00pabOTKM AaHHBIX JJIS CO3AaHUS LU(POBBIX
JIBOMHHUKOB.

6. OcoObeHHOCTH  WCIONB30BaHUS  CHCTEM HH(DOPMAIIMIOHHOTO U
MaTeMaTHYECKOTO MOJEITUPOBAHMS IIM(PPOBBIX TBOMHUKOB U NU(POBBIX
TEHEN.

VK-1.B.2

7. YenoBeko-MalImHHbIE UHTEP(DENCH B IIMPPOBBIX JBOMHUKAX.

8. OcoOeHHOCTH MCTIOJIb30BaHMS OJIOKUEHHA B IU(PPOBBIX IBOMHUKAX.
9. Ilporokon MDOK 61850.

10. udpossie apoitHuku (L) B obecrneyeHnn XU3HEHHOTO LUKJIA
U3JIEIHUH.

11. udpoBoii TBOMHUK KOMIIOHEHTA.

12. IludpoBoii ABONHUK aKTHUBA.

13. Iudposoii ABOHHUK KOMILIEKCHOTO OOBEKTA.

14. ITudposoii ABOMHHUK Mpolecca.

YK-2.3.2

15. ®ynkuus u ponb loT-TexHomoruit mpu co3maHuM LUGPOBOTO
JIBOMHUKA B DJIEKTPOIHEPTETUKE.

16. IlpakTtuyeckoe npuMeHEHHE MU(GPOBBIX ABOWHUKOB B YIIPABICHUH
00BEKTaMU JIEKTPOIHEPTETHKE.

17. Coznanue u Bepudukaims MuGPOBOM SHEPrEeTHUESCKOW MOJICIHU B
IIPOrPaMMHBIX KOMIUIEKCaX.

18. OcHoBHBIE TpeOOBaHMS K COBPEMEHHBIM CHCTEMaM peJeHHOM
3amuThl (P3A) B indpoBbIX ABOHHHUKAX.

19. ERP cucremsl. Monynu. Tunst ERP cucrem.

20. Konuenumsa» YMusbIe ceti» Smart Grid.

21. ArperupoBaHHBIN IH(PPOBOIT TBOWHUK

VK-2.B.2

22. ndposoii TBOWHUK MPOTOTHIIA.

23. Tonsarue mudpooit moacranmuu (LIT). Opranuzamus TEXHOIOTUN
L1 ma III1.

24. VndopmMalMoHHOE MOJEIUPOBaHUE HHEPACTPYKTYPHl AKTHBHOTO
noTpeOuTeNs.

25. JluHaMu4ecKoe MOJIETUPOBAHHE TEXHUYECKHX SHEPrOCHUCTEM U HX
JJIEMEHTOB.

26. Haszmauenme wu crpykrypa IO SimInTech. Cocrosane u
nepcnekTuBbl pazsutus L/] B PO B anekTposHepreTuke.

27. bubmuorexku B I10 SimInTech. bubnuorexku OGi0koB myis pacyera

MK-1.]1.2
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3JIEKTPUYECKUX LIETIEN.

28. ba3bl nannbix ¥ ux tansl B I10 SimInTech.

29. TIpoBepka cTpyKTypsl U GuiibTpaius 60a3 ganusix B [10 SimInTech.
30. OcobenHnoctu paboTBl ¢ pemakTopoMm 0a3pl naHHeix B [10
SimInTech.

31. Tunwi cazeit B [10O SimInTech.

32. Konnenmusa co3panusa moaenu oosekra B [10 SimInTech.

33. CtpykTtypa  cHUCTeMBbl  OOpaOOTKM  CHUTHAJIOB. Bydep
MOCIIEI0BATEIHLHOTO BBOIA JAHHBIX, Oydep Mmociae10BaTeIbHOTO BEIBOIA
nannbix, 0ydep FIFO/LIFO B I1O SimInTech.

34. baok ObicTporo mpeoOpazoBanust Pypne. Bxoansie u Bbixonusie | [IK-1.71.6
3HaueHus. Ilapamerpsl moproB. I'paguku BbIXOAHBIX curHajios B 1O
SimInTech.

35. OcobeHHOCTH CO3[JaHHs MOJIENTU aIrOPUTMOB yIpaBjieHUs OJ0KaMu
B [1O SimInTech.

36. bubnuoreka «CraTucTuka —

0JIOKU CpEeIHEro CPEeJHEKBAAPATUYECKOTO U CPETHETO
apudmernueckoro 3naueHus B [10 SimInTech.

37. bubmoreka «CTaTucTUKay: Koaddumment IKCIIecca u
kodpunment koppemsanuu B [10 SimInTech.

38. bubOmmoreka «Cratuctrka»: B3auMHOW KOpPPENSIIUU  BXOIHBIX
curHasioB B [1O SimInTech.

39. OcoGeHHocTH fA3bIKa IporpamMmMmupoBanus. KoHcrantel. OCHOBHBIE
MaTeMaTHueckue 1 yHapHsle onepaTtopsl B [1IO SimInTech.

40. CtpyKkTypa OCHOBHBIX BEKTOPHBIX W MaTpuuHbIX (pyHkumii B I10O
SimInTech.

41. CtpykTypa OCHOBHBIX (YHKIMNA choydaiHeix umcen B [1O
SimInTech.

42. CTpyKTypa OCHOBHBIX I'paMuecKuX U CUCTeMHBIX ¢yHkuuid B [10
SimInTech..

43. OntuMmuzanus IyTEM CHHTE3a WHTETPUPYIOLIETO PETYJIATOpA.
Pacuer noKanmbHBIX KpUTEpHEB onTUMH3anMu. ['paduk mnepexoaHOro
nporecca B [1O SimInTech..

44. briok 3ana3pIBaHUs [IEPUO/Ia KBAHTOBAHUSI HETIPEPBIBHBIX CUTHAJIOB
B I1O SimInTech.

45. MogenupoBanue (uU3MUECKUX TpoleccoB MmeroaoM cuHTeza | [1K-2.J1.3

udposbix npuBoaoB B [10 SimInTech.

46. IToctpoenue pactpeneneHubix mojeneit B B [10O SimInTech.

47. MonenupoBanue pabotel ABP. IlpunnuumnuansHas cxema paboOThI
ABP B I10O SimInTech.

48. MonenupoBanue pemienuss ABP: Cxema 3-1G ¢ nmoakitoyeHueM K
AT'Y B I1O SimInTech.

49. MopenupoBanue pemenuss ABP: Cxema 2-2C «Kpect» B I1O
SimInTech.

50. MognenupoBanue pemennsi ABP: Cxema 2-2 ¢ CEeKIIMOHHBIM
koHTakTopoM B [1O SimInTech.
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51. bubnuoteka Matplotlib.

52. OcHoBHbIe 351eMeHTHI rpadukoB B 110 Matplotlib.

53. Iloctpoenwue rpadukos B [10 Matplotlib.

54. Tloctpoenue auarpamMmbl Jisi KaTeropuaibHbIX JaHHBIX B 11O
Matplotlib.

55. OcHoBBI paboOTHI ¢ MOTysIEM pyplot.

56. Pabota ¢ nmuneitapivu rpadukamu B [10 Matplotlib.

57. CpotictBa kinacca Text B [1O Matplotlib.

58. Bwmsyammzanus pansbix. [lapamerper aprymenta fmt B I1O
Matplotlib..

59. IlocTpoeHue CTymeH4aToro, CTeKOBOro, ToueyHoro rpaduka B I10
Matplotlib.

60. ITocTtpoenue cronbdyaThix U KpyroBeix auarpamm B [10 Matplotlib.
61. Iloctpoenue 3D rpaduxos. Pabora ¢ mplot3dd Toolkit B I1O
Matplotlib.

62. JluHeliHOE TPOrpaMMHUpOBAHHME. AJITOPUTMBI PEHICHUS 33134
ornrtumu3aimu Ha Python.

63. Ocobennoctu obomoukn wuHTEepdeiica mU(PPOBBIX TBOWHHUKOB Ha
0aze Pypsi.

64. API o6omnouxka.

65. Berpoennbie koman bl Pypsi

66. Bcrpoennsie mnaruasl Pypsi. biiounsie komanasl.Ilepemennbie

67. Ctpykrypa kiacca pypsi.shell — o6onouka Pypsi. [lapamerpsr.

68. CrpykTypa Kiacca pypsi.completers — OCHOBHbIE (PYHKIIUU
3aBEpIIEHUS BKIIAJIKH.

69. CtpykTypa Kiacca pypsi.core — KOMaHJbI siipa JUTsl OIKITF0UaEMBbIX
GbyHKIUH.

70. CtpykTypa kiacca pypsi.cmdline — 0O6paboTka Mmoyib30BaTeIbCKOTO
BBOoJa. KoHncranTsl. Knaccesl. Mckmouenus.

71. CrpykTypa Kiacca pypsi.namespace — KOMaHJIIbI XpaHEHUs
IIPOU3BOJIbHBIX aTPUOYTOB.

72. Crpykrypa kimacca pypsi.format — QopmaTupoBaHue BBIBOJA
MOTOKA.

73. OcHOBHblEe mNpoOJIEMBI MAaNIMHHOTO OOy4eHHs IMpH padore cC
U(GPOBBIM ABOWHUKOM

74.Tunsl cMCTEM MALIMHHOTO 00y4eHusl.

75.  Meronpl  ONTUMM3ALUM  JJIEKTPOIHEPIETHUUECKUX  CHUCTEM
CPEICTBAaMH UCKYCCTBEHHOI'O MHTEIIEKTA.

76. MammaHOE 00ydeHne ¢ OAKpeTuIeHHeM. AropuTMbl Q-00ydeHUsI.
77. llpuHnunuanbHas pa3HUIA O€3MOJEIBHBIX aJITOPUTMOB U
QJIITOPUTMOB, 0a3UPYIOIIUXCS HA MOJIETSIX.

78. DneMeHThI alrOpUTMa 00YUYEHUS C TTOJAKPETUICHHEM

®opmupoBanue 06a3 JaHHBIX B 3JIEKTPOHEPTETHUECKUX CUCTEMAaxX MyTeM
Q-00yuenus.

79.AHanu3 paboOThl CHUCTEMBl MAIIMHHOTO OOydYeHHUs IU(PPOBOrO

TK-3.]1.1
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JIBOMHUKA
80.KoHeuHble MapKOBCKUE IPOLECCH IPUHATUS PELLIEHUH.

8 81. OO6yueHre Ha OCHOBE BPEMEHHBIX Pa3IUUHi. [MK-3.11.2
82. [InanupoBanue u 00yuyeHUe TaOTMIHBIMUA METOaMH.

83. Metoabt Moure-Kapuo. WNHkpemeHTabHas peanzanus.
VYpaBieHue METOIOM C Pa3/ICICHHON CTPATErUEN.

84. Oby4eHue ¢ pa3JIeIeHHON cTpaTeruell 06e3 BEIOOPKH 110 3HAYUMOCTH:
N-IIAroBBIA AITOPUTM OOHOBJICHUS IO JCPEBY.

85. Anmpokcumarnusi (GpyHKIUNA IEHHOCTH M TPEICKA3aHHs C SIMHON
CTpaTerueu.

86. AnmpokcuManus ¢ PyHKIMEH 3aIIOMUHAHHMS.

87. YnupaBieHue ¢ eMHOM cTpaTeruei 1 anmpoKCUMaInei.

88. MeTobl ¢ pa3/ie]ICHHOM CTpaTeTrueil U almpOKCUMAITHCH.

89. I'papuentabie TD-MeTOMBI.

90. Dmparuueckre TD-MeTOBLI.

91. MeToapl rpaueHTa CTPaTEeTHH.

92. TTapameTpsbl pacuéra TU3ETHHON TOICTAHITIH JTSI CO3aHUS
nudposoi mogenu ABP.

9 93.01eHKa BO3MOKHOCTH TNPUMEHEHHMsI HeHpoHHbIX cered s | [1K-3./1.4
KJIacCU(UKALIUU IKCTPEMaTIbHBIX CUTYAIMi B SHEPreTHKE

94. Al TeXHOIOTUHU B SHEPTECTUKE

95. BpemeHHas pa3HuIa: o0yuyeHue Ha KaKJJOM BpEMEHHOM IIare.

96. Anroputm SARSA B 00ydeHHe C MOIKPETUICHUEM.

97. OnbiT PO 1 nepcneKTHBB IPUMEHEHUST UCKYCCTBEHHBIX HEHPOHHBIX
CETE B DJIEKTPOIHEPTETHUKE.

98. IlepcnieKTUBHBIC HAMIPABJICHUS PA3BUTHS PACIIPEICTUTEIBLHBIX CETCH
MIPU UHTETPAIlUU JIOKAJTbHBIX HHTEJUICKTYATbHBIX SHEPTOCUCTEM.

99. M3MeHeHHS B MOJICIN JCSITEILHOCTH JICKTPOCETEBON OpTaHHU3AIIHH,
MIPOUCXOJISIINE B paMKax peanusanuu nporpaMmmsl Ludposas
TpaHcpopmarus.

100.KonnenTyanbHble HapaBIEHUS Pa3BUTHS HHTEIUIEKTYallbHON
pacnpeeuTeIbHON CETH.

Bompocsr (3amaun) aiist 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabmuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera

Kon

Ne /1t Tlepeuens Bopocos (3amay) i 3auera / nudd. 3auera
p p (sana4) 1 A VHJIMKaTopa

Y4eOHbBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeuenr TeM nansi KypCOBOTO TMPOESKTUPOBAHUS/BBITIONHEHUS KYpCOBOM pabOTHI
MpeICTaBICHBI B Tabmwmie 17.
Tabnuna 17 — Ilepeyerp TeM Uit KYPCOBOTO MTPOSKTUPOBAHMUSI/BBITIOIHEHUSI KYPCOBOM pabOThI

Ne /i1 [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUS/BBITIOIHEHUS
B KypCcOBOW pabOThI

Y4eOHbIM MJIAHOM HE IPEIYCMOTPEHO

Bompockl  uisi  poBeeHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHS
npeICTaBICHBI B Ta0nwie 18.
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Ta6mmma 18 — [IpumepHsIii TepedeHb BONPOCOB ISl TECTOB

y Kon
Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB
WHJUKATOpa
1 1. Yto takoe 1iudpoBoi IBOWHUK B 3IEKTPOIHEPreTUKE? VK-1.B.2
a) YCTpoHCTBO ISl U3SMEPEHUS IaPAMETPOB JIEKTPUUECKOM CETH.
b) [IporpammuoOe oOecriedeHue AJisl YIpaBICHHS SHEPronoTPeOICHUEM.
¢) CucremMa aBTOMaTUYECKOTO YIIPABJICHUS AIEKTPOCETSIMH.
d) Moaesib (pu3HuecKoro 00beKTa, KOTopasi 00HOBJISIETCS B
peajibHOM BpeMEHH.
2. Kak 1iudpoBble TBOWHUKN MOTYT OMOYb B IJIAHUPOBAHUU PA3BUTHUS
DHEPrOCUCTEMBI?
a) MoneanpoBaHueM pa3iuyHbIX ClEHAPHEB PA3BUTHA M UX
MOCJIe/ICTBHUS.
b) Ilpencka3piBaneM NOTPEOHOCTH B HOBBIX MOLIIHOCTSIX.
¢) OntuMu3anuen pa3MeIneHus HOBBIX 00bEKTOB T'CHEpAIUH.
d) AHanmu3oM SKOHOMHYECKOH 3(h(PEKTUBHOCTH Pa3IUIHBIX IIPOSKTOB.
3. ComocraBbTe 33724y IU(PPOBHIX JIBOMHUKOB C UX PE3yIbTaTaMHU.
1) 3amaum:
2) PesynbTatsl:
a) [IpornosupoBanue noTpeOIeHHs SHEPTUN
b) CHmKeHME IKCILTyaTallMOHHBIX 3aTpat
C) YmpaBieHue akTUBaMU
d) Vayuienue 6e30macHOCTH
e) IIporHo3upoBaHue 0TKa30B
f) Unterparust BO30OHOBISIEMBIX HCTOYHHUKOB YHEPTUU
g) OnTumu3aius nporeccoB
h) MOHUTOPUHT COCTOSIHUSI 000y TOBaAHHSI
4. CocTaBbTe NPaBUIBHYIO MOCIEI0BATENLHOCTD [IAr0B MO Pa3paboTKe
b pOBOro ABOMHHUKA UL VIIPABICHUS DHEPTOCUCTEMOI:
a) AHaJIM3 TaHHBIX
b) TectupoBanue mojenei
c) Pa3pabotka mozeneit ynpaBieHus
d) Buenpenue mozeneit
e) COop aHHBIX O paboTe CUCTEMBI
5. KakoBbl KJ1104eBbIe KOMOOHEHTHI IU(POBOTO TBOMHUKA B
HHEProcHUcTeMe U B UeM UX 0COOEHHOCTHU?
2 1. Kakne ocHOBHBIE ()YHKIIMU BBITIOQJIHSIOT ITU(DPOBBIC IBOWHUKHU B VK-2.3.2

AIIEKTPOIHEPIETUKE?

a) MOHMTOPHHT COCTOSIHUS 000PY/A0BAHUSA

b) Ynpasnenue 3anacamu

c¢) OOydenue nepcoHana

d) MapkeTHHroBBIE UCCIIEIOBAHUS

2. Kakne metons! ottleHkH 3G heKTHBHOCTH MUGPOBBIX JIBOMHUKOB
CYIIECTBYIOT?

a) AHaJIM3 JaHHBIX

b) IIpoBenenue onpocos

C) MoaejupoBanue U CUMYJISAIUS

d) Benenue Oyxraiarepckoro yuyera

3. ConocTaBbTe KJIIOYEBbIE TEXHOIOTUH HU(POBBIX IBOWHUKOB C X
TUTIAMHU.

1) TexHomoruu:

2) Turmsr:
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a) AHaTMTHUKA JAHHBIX

b) Kubepbesomacuoctsb

c¢) MutepHer Bemeit

d) CereBble TEXHOJIOTUU

) VckyccTBEHHBIN HHTEIIEKT

f) Mamuaaoe 00y4enue

g) bosbiine nanHble

h) OGaunpic BEIYKCIIEHUS

4. CocTaBbTe MPaBUIIbHYIO MOCIEI0BATEIbHOCTD STAIOB UHTETPAIIUH
HOBBIX TEXHOJIOTUH C MOMOIIBI0 U(POBOrO ABOMHUKA:

a) MOHUTOPHHT U YIIpaBJICHUE

b) Pazpabotka moxenu

¢) OteHka nmoTeHIMan€a

d) TectupoBanue Mo IeN

e) Buenpenne monenu

5. Kakue cylecTBYIOT NOAX0BI K pa3paboTke HUGPOBBIX TBONHUKOB.

1. Kakue Ki1roueBbie acTieKThl HU(POBBIX JIBOHHUKOB BAKHBI JUIS UX
YCIICIITHOTO BHEJIPEHMUSI?

a) TounoCTh JAHHBIX

b) KonuuecTBo NOAMUCUYUKOB B COITMANIBHBIX CETSIX

c) YpOBEHb yIOBIETBOPEHHOCTH KJIECHTOB

d) O6bem mpogax

2. Kakue »Tamsl )KH3HEHHOTO [TUKIA HU(MPOBBIX IBOMHUKOB MOXKHO
BbLICJIHUTH?

a) Opranu3anus KOpImopaTUuBHBIX MEPOIIPUSATHIA

b) Oxkcnuryaranust U 00CayKUBAHHE

c) [IpoBereHne MapKETHHTOBBIX UCCIIEIOBAaHUN

d) IlpoexTHpOBaHKeE U pa3padoTKa

3. ComocTaBbTe KIFOUYEBEIE ITOKa3aTenn 3G GEKTUBHOCTH H(PPOBLIX
JBOMHHUKOB C WX TUIIAMHU.

1) INoxazarenu:

2) Tursr:

a) Ob(PEeKTUBHOCTD UCTIONH30BAHUS SHEPTHUU

b) Bpewmst 6e30Tka3HO# pabOThI

¢) CHMXeHue 3KCIITyaTalluOHHbIX 3aTpaT

d) CHmxeHue BpeMeHH POCTOs

e) YBenuueHue cpoka ciryk0bl 000py10BaHUs

f) IoBbItIeHNE HAISKHOCTH

g) IloBeIIeHNE TPOM3BOIUTEILHOCTH

h) YiyuiieHue kauecTBa 00CTyKUBaHHSI

4. CocTaBbTe MPaBUIBLHYIO MOCIIEI0BATEIbHOCTh 3TANOB Pa3paboTKH
AHATUTUYECKON MOJIeTH i U(POBOTO TBONHUKA:

a) OumcTKa TaHHBIX

b) Pa3paboTka momemu

¢) TectupoBanue Moienu

d) C6op maHHBIX

e) Baenpenne monenu

5. Kakue merons! otieHkH 3 HEKTUBHOCTU UPPOBBIX ABOWHUKOB?

VK-2.B.2

1. Kakue nanHbple HeOOXOIUMBI JUlsl cO3aHus IM(PPOBOTO ABOMHNKA?
a) JlaHHble 0 cocTOSTHMU 000Py10BaHNs U MapaMeTpax padoThl
CHCTEMBI.

b) Ucropuueckue TaHHBIE O TOTPEOICHUH IEKTPOIHEPTHH.

TK-1.]1.2
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c¢) /laHHbBIE O MOTOAHBIX YCIOBUSX U MMPOTHO3AX.

d) laHHBIC O CTOMMOCTH 3JICKTPOIHEPTUHU U Tapudax.

2. Kak mudpoBsle JIBOMHUKNA MOT'YT CHOCOOCTBOBATH PA3BUTUIO
BO30OHOBJISIEMBIX HCTOYHUKOB SHEPTUuU?

a) OnTuMu3upys padoTy COJTHEYHBIX H BETPOBBIX 3JIEKTPOCTAHIIHIA.
b) IIpeackasbiBas NPOU3BOACTBO SHEPTHH HA OCHOBE TOTOIHBIX
YCIOBUU.

¢) YnpaBJisiss MHTerpanueil B0300HOBJIsIeMbIX HCTOYHUKOB B
IHEProcucTemy.

d) CHmkas 3aTpatThl Ha SKCILUTyaTaluI0 BO30OHOBISIEMbIX HCTOUHUKOB.
3. ConocTaBbTe JaHHBIC C MX UCTOYHUKAMU JIJISl ITU(PPOBIX JTBOWHHUKOB.
1) Jaunsbie:

2) Uctounuku:

a) Pyunsle 3anucu

b) lanHble B pealbHOM BpEMEHHU

€) MammnHoe o0yueHue

d) JlaTuuku U ceHCOPBI

e) TexcToBble JOKYMEHTBI

f) Ucropuueckue naHHbBIC

g) AHAIUTHYECKOE MMPOTrPAMMHOE O00eCTIcUeHHE

h) Uurepuer Bemiei

4. CocTaBbTe MPaBUIIEHYIO MOCIIEI0BATEIBHOCTD ITANOB Pa3paboTKH
1M (pPoBOro ABOMHMKA JUIsl aHATN3a JAHHBIX:

a) OTueTHOCTh

b) Busyanusanus T1aHHBIX

¢) Coop maHHBIX

d) AHanu3 maHHBIX

e) OuncTka TaHHBIX

5. Kakue ocHoBHbIE (DYHKITUH BBIMOJHSIOT IU(POBHIE IBOWHUKH B
AIEKTPOIHEPIeTUKE?

1. Kakne OCHOBHBIE KOMIIOHEHTHI IU(PPOBOTO TBONHUKA?

a) [IporpammHoe oOecrieueHue, anmnaparHoe odecreueHme, ceTu
nepeaayn JaHHbIX.

b) ['enepaTopsl, TpaHCHOPMATOPBI, TMHUH dICKTPOIIEpEIay.

C) /laTYuKH, MO/, AJITOPUTMBI H HHTEeP(eiichI.

d) CucreMsl yrpaBieHuUs, CHCTEMbl MOHUTOPHHTA, CHCTEMbI 3aIlUTHI.
2. Kak nudpoBble ABOWHUKN MOTYT IOMOYb B CHHXKEHHUHU 3aTPaT?
a) Lludppossie NBOIMHUKY HE TIpeTHA3HAYCHBI [T CHIDKEHHS 3aTpat
b) Iporuo3upoBaHuemM 0TKa30B

¢) OnTuMu3anuei npoueccos

d) 3amuroii puzudeckoro oopasiia ot neperpeBa

3. ConocraBbTe 3a/1a4y HUQPOBBIX IBOWHUKOB C X PEHICHUSIMHU.
1) 3amaun:

2) Pemenus:

a) MOHUTOPHHT COCTOSTHUSI 000y 10BaHHS

b) OnTuMu3anus mporEeccoB

¢) MuTerparus BO30OHOBISIEMBIX HCTOYHUKOB SHEPTUN

d) IIporHo3upoBaHue 0TKa30B

e) CHIKEHUE SKCIUTyaTallMOHHBIX 3aTpaT

f) Yopasienue aktuBamu

g) Yiyumenue 6e30macHOCTH

h) TIporao3upoBanue MOTPeOICHNS YSHEPTUU

TK-1.]1.6
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4. CocTaBbTe OPaBUIBHYIO TOCIACAOBATCIABHOCTD 3TAllOB DaSDa6OTKI/I

b POBOro ABOWHUKA JUISI YIIPABJICHUS aBAPUHHBIME CUTYAITMSIMH:
a) AHaJIU3 TaHHBIX

b) TectupoBanue mMomenei

¢) COOp naHHBIX O COCTOSIHUM 000PY10BaHUS

d) Buenpenune mozeneii

e) PazpaGotka Monieneli yripaBieHus aBapusIMu

5. Kak 1iudpoBble IBOWHUKH MOTYT CIIOCOOCTBOBATh IOBBIIICHUIO
HaJeKHOCTH U 3(DEKTUBHOCTH DHEPIOCUCTEM ?

1. KakoBbl OCHOBHBIE TPEUMYIIIECTBA UCIOJIb30BAHUS HU(POBBIX
JIBOMHUKOB B DJIEKTPOIHEPrETUKE?

a) YMeHblIeHue 3aTpaT Ha 00CITyKUBAaHUE U PEMOHT.

b) MoBbImenne HagexkHOCTH U IPPEKTUBHOCTH PAOOTHI
IHEProCUCTEMBI.

C) YiyullleHne KayecTBa 3JE€KTPOIHEPTUH.

d) YBenuuenue cpoka ciry:k0b1 000py10BaHHS.

2. Kakue aHHbIC HEOOXOIUMBI JUTsl paOOThI IU(POBOTO TBOHHMKA?
a) ["abaputoB MoEIMPYEMOIi CUCTEMBI

b) lannbie Mporuo3a moTpedIeHHs SJIEKTPOIHEPTHH Ha MECSI]
C) UcTopuyeckue qaHHbIE

d) lanHble B peajibHOM BpeMeHHU

3. ConocTaBbTe MperMyIIecTBa IIU(POBBIX TBOHHUKOB C X
pe3yJibTaTaMu.

1) Ilpeumytiectna:

2) PesynbTatsl:

a) CHMXKeHue 3aTpaT Ha 3JIEKTPOIHEPTUI0

b) CHMmKeHMe IKCITyaTallMOHHBIX 3aTpat

C) YayulieHre MOHUTOPUHTA U YIIPABICHUS

d) OnTumu3anus UCHOIb30BAHUS PECYPCOB

e) [ToBbIlIeHNe HAEKHOCTH SHEPTOCUCTEM

f) [IporHo3upoBaHue OTKa30B

g) YiydieHue kauecTBa 00CTyKUBaHUS

h) CamxeHue BBIOPOCOB YIVIEKHCIIOTO rasa

4. CocTaBbT¢ NPAaBUILHYIO ITOCICI0BATESIBHOCTD IIATOB 10 VIIPABICHUIO

pPHUCKaMH C IIOMOUIbIO H(POBOTO JTBOMHHUKA:

a) BHeapenwue mrana ynpaBieHHs pUCKaMU

b) MoHUTOpUHT 1 OLleHKa Y(PPEKTUBHOCTH TUIaHA

C) AHaJHM3 PUCKOB

d) MnenTudukarus puckos

e) Pa3paboTka rraHa ympaBiacHHs PUCKaMU

5. Kakue mMeTo/ibl o1leHKH 3 GEKTUBHOCTH HUGPOBBIX IBOMHUKOB
CYIIECTBYIOT?

TK-2.]1.3

1. Kakne TeXHOJIOTHH MCIIOJIb3YIOTCS IS CO3IaHus IU(PPOBLIX
JIBOMHHUKOB?

a) UckyccTBeHHbI HHTE/UIEKT M MAIIMHHOE 00y4eHue.

b) UutepueT Bermeit.

C) bonbmive nanHbIe U aHATTUTHKA.

d) O6na4yHbIe BEIYHUCIICHHS.

2. Kakye KOMIOHEHTHI IM(POBOTO JBOHHHMKA HEOOXOAUMBI JIJIs
YIIPaBJICHHS aKTUBAMH ?

a) MaremaTtuieckas MOJCIb

b) AnasnuTHYecKoe MporpaMMHoe odecreyeHne

MK-3.]1.1
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) UckyccTBEHHBIM UHTEIUIEKT

d) laTunKHM B CEHCOPBI

3. ComocTaBbTe METO/IbI AHAJIM3A JIAHHBIX C X HHCTPYMEHTAMM.

1) Mertoas! aHanu3a:

2) UHCcTpyMEHTHI:

a) MonenupoBaHue pa3InyHbIX ClIEHapHEB

b) AHanu3 TaHHBIX B pealbHOM BPEMECHHU

) bonbmme nanHbIC

d) MammaHOE 00y4eHue

e) [Iporao3upoBanue 0TKa30B

f) OnTuMu3anus npoieccon

g) UckyccTBEHHBIN HHTEIIICKT

h) Uutepuer Bemei

4. CocTaBbTe NPaBUILHYIO MOCIEI0BATEILHOCTh 3TAOB Pa3paboTKu
1M (POBOTrO IBOWHMKA ISl IPOTHO3UPOBAHUS OTPEOICHUS SHEPTHH:
a) AHaJIM3 TaHHBIX

b) PazpaboTka mMoierneit mporHo3upoBaHUs

¢) COop maHHBIX O MOTPEOICHUN YPHEPTUU

d) TectupoBanue Mojeneit

e) Buenpenue moneneit

5. KakoBbl ipenMy1iecTBa UCHOIb30BaHus UG POBLIX JBOMHUKOB B
AIEKTPOIHEPIETUKE?

1. Kakue BbI30BbI CBSI3aHbI C BHEPEHNUEM TU(POBLIX TBOMHHUKOB B
AJIEKTPOIHEPreTUKe?

a) Cl10)KHOCTh MHTETPALIUHU C CYLIECTBYIOIIUMHU CUCTEMaMHU.

b) Heo6x0auMoCTh B BRICOKOKBATU(HIIMPOBAHHBIX CIICIIHATNCTAX.
¢) ObecnieueHne 6€30MaCHOCTH JaHHBIX.

d) Beicokue 3aTpaThl Ha pa3padoTKy H BHeJIpeHHE.

2. Kak ¢ poBble IBOMHUKH MOTYT VIYUYIIHTH O€30MaCHOCTD B
DJIEKTPOIHEPIETUKE?

a) LludpoBsie TBOMHUKHN HE MPETHA3ZHAUYCHBI 1JI 00€CTICUSHUS
0€30MaCHOCTH B AJIEKTPOIHEPTeTHKE

b) YUepe3 MOHUTOPHHT COCTOSIHUS 0GOPY/IOBAHUS

) IIporHo3upyst 0TKa3bl

d) ObecnieunBast aBapuitHOE UTAHUE

3. ConocTaBbTe KIIOYEBBIE POJIHU B pa3paboTke NU(GPOBBIX TBOHHUKOB C

UX TUTIAMHU.
1) TexHuuyeckue ponu:

2) Opranu3aiuoHHbIE POJIH:

d) aHAJIUTUK JaHHBIX

b) MenemKep npoekTa

C) TpeHep ¥ HACTaBHUK

d) crieruaucT 1Mo ynpaBieHU0 U3MEHCHUSIMU

€) CIeNAIUCT 10 OE30MaCHOCTH

f) paspaboTunk moneneit

h) cTparer

4. CocTaBbTe MPaBUILHYIO MOCIEI0BATEILHOCTD STANIOB aHATH3a
JaHHBIX H(POBOro IBOMHUKA:

a) OumncTka TaHHBIX

b) OtuyerHoCTH

C) Busyanusauus naHHbIX

d) AHanu3 TaHHBIX

TK-3.]1.2
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e) Coop maHHBIX
5. Kakune xi1roueBble TEXHOIOIHH NCIIOIL3YIOTCS IIPU CO3IaHUHN
U(POBBIX ABOMHUKOB?

1. Kakue naHHbIe HEOOXOAMMBI JIUIS CO3AaHUs IU(POBOTO JIBOMHUKA? I1K-3./11.4
a) JlaHHbIe 0 COCTOSTHMU 000PY/I0BaHHSI U MapaMeTpax padoThl
CHUCTEMBI.

b) Ucropuyeckue naHHbIe 0 TOTPEOICHUH SJICKTPOIHEPTHH.

c) [laHHble O MOTOAHBIX YCIOBUSAX U MIPOTHO3AX.

d) JlaHHBIE O CTOMMOCTH 3JIEKTPOIHEPTUHU U Tapudax.

2. Kak nindpoBble TBONHUKH MOTYT CLIOCOOCTBOBATH Pa3BUTHUIO
BO300OHOBIISIEMBIX HCTOYHHKOB SHEPTUU?

a) OnTuMu3upys padoTy COJTHEYHbIX M BETPOBBIX 3JIEKTPOCTAHIIMA.
b) Ilpencka3biBasi MPpOU3BOJICTBO YHEPTUU HA OCHOBE MOT'OTHBIX
YCIIOBHH.

¢) Ynpagisisi uHTerpamnueii Bo300HOBJ/IsieMbIX HCTOYHUKOB B
IHEpProcucremy.

d) CHmkas 3aTpaThl Ha SKCIUTYaTaIUI0 BO30OHOBISIEMBIX HCTOYHHUKOB.
3. ConocTaBbTe JaHHbBIE C UX UCTOYHUKAMU JJIS IIU(PPOBBIX ABOMHUKOB.
1) Hannsble:

2) Ucrounuku:

a) Pyunsie 3anucu

b) lanHbie B peabHOM BpEMEHH

€) MammnHoe o0yueHue

d) JlaTyuku U CEHCOPBI

e) TexcToBble JOKYMEHTHI

f) Ucropuueckue naHHbIC

g) AHaTUTUYECKOE TPOTrPAMMHOE 0OECTIEeYCHIE

h) NuTtepHet Beleit

4. CocTaBbTe MPaBUILHYIO MTOCJIEIOBATEILHOCTH 3TANOB PAa3padOTKU
1M poBOro ABOMHMKA TSl aHATN3a JTAHHBIX:

a) OTueTHOCTh

b) Busyanusanus T1aHHBIX

¢) Coop maHHBIX

d) AHanu3 maHHBIX

e) OuncTKa 1aHHBIX

5. Kakue ocHOBHBIC (DYHKIIMH BBITOJIHSIOT UG POBHIC IBOWMHUKHA B
AIEKTPOIHEPreTHKe?

IIpumeyanue:

3amanue 1 Tuma ¢ BHIOOPOM OJTHOTO BEPHOTO OTBETA M3 YETHIPEX MPEHJIOKEHHBIX M
000CHOBaHHEM BBIOODA:

[TomHOE COBMazeHNE C BEPHBIM OTBETOM — | OaJw.

HesepHnslii oTBeT 1in ero orcyrerBue — 0 6amios.

3amanue 2 TUHa ¢ BBHIOOPOM HECKOJIBKMX BapHAHTOB OTBETa W3 MPEAJOKEHHBIX U
pa3BepHYTHIM 000CHOBaHHEM BBHIOOpA:

[TonHOE coBMazieHHEe C BEPHBIM OTBETOM 1 Oat.

OTcyTCTBHE MUHHMYM OJHOTO TPABWIIBHO OTBETa WIJIM MOJHOE OTCYTCTBYeT oTBeTa — 0
0asIoB.

3ananue 3 TUMa HA YCTAHOBJIEHUE COOTBETCTBUSA:
[TomHOE COBMazEHNE C BEPHBIM OTBETOM - 1 Gas.
HeBepHoe comocraBieHrne 0TBETOB WM OTCYTCTBHE oTBeTa — () 6asjioB.
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3aganue 4 TUIA Ha YCTAHOBJIEHUE MOCIE0BATEIbHOCTH:
[TomHOE MpaBUIIBHOE COBIIAIEHUE OYSPEIHOCTH OTBETOB - 1 Gamiom
Hapymienue npaBuiibHOTO TTOPSIIKAa OTBETOB MJIM OTCYTCTBHE OoTBeTa — () OasuioB.

3amaHue 5 TUIa C pa3BEPHYTHIM OTBETOM:

[TpaBUIBHBII OTBET 3a 3a7aHKe OLEHUBAETCS - 3 Gasia.

Ecnu nomymiena ofHa ommOka \| HETOYHOCTH \ OTBET NPAaBUIIBHBIN, HO HE MOJHBIHA - 1
OaI.

Ecmu nonymeno Oosnee 1 omuOku \ oTBeT HenpaBmibHBIN \ oTBeT orcyrcTByeT — 0
0auIoB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOpPMBI
00yueHus1, IpeIcTaBlIeHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne /i [TepeyeHb KOHTPOJIBHBIX PaOOT

He npeaycmotpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONpEAeNsAoNue  MPOLEAyphl  OLIEHHUBAHUS
WHMKATOPOB, XapaKTePU3YIOMUX JTanbl (OPMUPOBAHHUS KOMIICTCHIIUN, COJEPKATCS B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [ YAIL, pernmameHTHpPYIOIIMX TMOPSAIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH M MTPOMEXYTOYHON aTTeCTAIlUU O0YYarOIIIXCs
'VAIL

11. Meroauyeckue yKa3aHus A 00YUYaOIIUXCs IO OCBOCHUIO TUCIIUTLIMHBI

11.1. MeTtoauueckne yka3zaHus [ OOYyYaroIIMXCS 110 OCBOCHMIO JIEKIIMOHHOI'O
Marepuana.

OcHOBHOE Ha3zHauY€HHWE JICKIIMOHHOTO MaTepuaia — JOTHYECKH CTPOWHOE, CHUCTEMHOE,
rIy0OKOoe U SICHOE HW3IIOKEeHHEe ydeOHOro marepuana. Ha3HaueHuWe COBPEMEHHOH JIEKIIMU B
paMKax JUCHUIUIMHBI HE B TOM, YTOOBI MOJYyYUTHh BCIO MHGOPMAIMIO TIO T€ME, a B OCBOCHUHU
dbyHIaMEHTaNbHBIX MpPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHHUSA, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JeKIusl BBINOIHSIET METOAO0JOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHpOopMamoHHyI0 (GyHKIMU. JIeKus pacKkpbeiBaeT MOHATHIHBIN anmmapat
KOHKPETHOM 00slacT 3HaHUs, €€ MpoOJIeMBbl, JaeT IEJbHOE MPEACTaBICHUE O IUCIUILINHE,
MOKAa3bIBa€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[Mnanupyemble Pe3yJIbTaThl IPU OCBOCHUH 00YUYAIOIUMHUCS JICKIIMOHHOTO MaTepuaa;

— TIONyYeHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHUM, YPOBEHBb
KOTOPBIX OINPEENSIETCs 1IEJIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIONy4Y€HUE OIMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHEe TNpodecCHOHANBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TOJy4YeHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHUSI HAYKHM W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJFMKAUIIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIICIATH TJIABHBIE MBICTH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HX B  Pa3IUYHBIX
bopMyITUpOBKax);

— TOJy4YeHUE TOYHOIO MOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHATHUH.

JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTPALMEN CIIAWIOB U
UCIIOJIb30BaHUEM pa3aTOYHOrO MaTepuaja IMpH MPOBEIEHUU KOPOTKHX AHCKycCcUd 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICTBHBIX TEMATHK 10 TUCIUTUIHHE.
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CtpykTypa HpenocTaBieHHs JIEKIIMOHHOTO MaTepuaia MPOU3BOJUTCS COTJIACHO TeMaM
pa3zieJIoB AUCHUIUIMHBI, IPEICTABIICHHBIM B Ta0HIIE 4.

11.2. Meroauueckue yKa3aHus sl OOy4aroIIMXCS IO BBIIOJHEHUIO J1a0OpaTOPHBIX
pabor.

B xozme BeImoMHEHHS J1a0OpaTOPHBIX pabOT oOyyaromMiCsS [OJKEH YIIyOuTh U
3aKpeNUTh 3HAHMS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBAJU(UKAIMOHHONW XapaKTEPUCTHKOW OO0YyYaromerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue y1abopaTtopHbBIX paboT 0O0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOM YacThIO
U3yYeHHUs] JUCHMIUIMHBI, OIpenensieMoil ydeOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeTy0IUX OCHOBHBIX 33a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HAaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JaHHOW JUCLUILIHBI;

— 3aKpeIUIeHHe, pa3BUTHE U JETalM3alus TEOPEeTHMYECKUX 3HAHHUM, MOJIY4YEHHBIX Ha
JCKITHSIX;

— ToJyueHHe HOBOW MH(OpMAINH 10 N3y4aeMON AUCIUILINHE;

— npuoOpeTeHHe  HAaBBIKOB  CAMOCTOSATENbHOM  paboThl ¢ 1a0OpaTOpHBIM
o0opyaoBaHHEM U pubopamu.

3ajlaHue u TD€6OBaHI/I${ K ITPOBCACHUIO J'Ia6ODaTODHBIX Da6OT:

ITpumep 3agaHus s Ha6ODaTODHOﬁ Da6OTLI Nel «3yyeHne I_II/Id)DOBOl"O JBOMHHUKA
HHd)ODMaHHOHHOﬁ MOZACIH IMpoHecca pC€OCTATHOIO MyCKa ABUIAaTCIIA IMTOCTOAHHOI'O TOKaA».

[lens paOOThI: U3yUUTh MPUHIUI pa3pabOTKH U(PPOBOI MOIETH TPOIlecca PEOCTATHOTO MyCKa
JBUTATENsl MOCTOSHHOTO TOKAa, CMOJEIHUPOBATh PAOOTY AIEKTPUUYECKON CXEMBI PEOCTATHOTO
IycKa JIBUraTessi OCTOSTHHOTO TOKAa C yY€TOM 3aJlaHHBIX BXOIHBIX [1apaMeTPOB 110 BapHAHTaM.
W3y4unTh BBIXOJHBIE MTApAMETPHI MpoOIlecca U CieTaTh BHIBOJBI O IPUMEHHUMOCTH pa3pabOTaHHOMN
MOJI€JIM Ha OCHOBE MOJyYE€HHBIX JAHHBIX.

VYkazanus k 1abopaTtopHoit paboTe.

[IpeaBapuTebHO HEOOXOAUMO MPOBECTU PACUET PEOCTATHOTO ITyCKa.

Co3nate nudppoByI0 MOJEIh IPOIecca PEOCTATHOTO MyCKa ABUraTelsl MOCTOSHHOTO TOKa
C WcHoib3oBaHWEeM  OmOmmorek  «ABromMarmka», «Ol[-JAunamumkay», «3I[-CraTtukay,
«VcTounuku» u «BbIBOJ TaHHBIX)» 110 BapUAHTaM.

CoznaTh MCTOYHMK MEPEMEHHOTO HaIpsHKeHUs, TpaHc(popMmaTrop MOBBIMAIOIIUMN N
MOHIDKAIONIUN HampshDKeHUe, mpeoOpa3oBaTellb HAMPsDKEHUS C MEePEeMEHHOTO Ha TOCTOSHHOE
(BBITIPSIMUTEIB), CIIIAXUBAIOLIUN (PUIBTP BBIIPSIMICHHOTO HANpPSHKEHUS, HE MEHee 3 peocTaToB
IJIaBHO TOBBIMIAIOMIMX CKOPOCTh BpaIleHUs JBUTATENsl MOCTOSHHOIO TOKa, JBUTaTellb
MOCTOSTHHOTO TOKA M CUCTEMY BPEMEHHBIX TpahprKOB ¢ OTOOpaKEHUEM HAMPSHKEHUN TIEPBUYHON
¥ BTOPUYHON OOMOTOK M CKOPOCTH BpAIICHUS JBUTATENS IIOCTOSTHHOTO TOKA.

Paccunrare kodddunment tpanchopmanuu, COMPOTHBICHUS PEOCTATOB ISl TUIABHOTO
IycKa JBUTATeNsl MOCTOSHHOTO TOKA, BHIOpATh CIUIaXKUBAIOLIMK (GUIBTP M co37aTh CyOMOEh
JUTSL PETYIMPOBAHUS paOOTHI BRITTPSIMUTENST HATIPSKEHUS.

[Ipumep 3agaHus ajist J'Ia60DaTODHOﬁ DaGOTBI No2 ((HI/Id)DOBa}I CHUCTEMA aBTOMATHYCCKOI'O
PETYJINPOBAHUS DHEPIrETHYICCKOT'O 00BEKTa»

[lenp paboOThL: cMoOAENUpPOBaTH pPabOTy CHUCTEMBl YMPABICHHUS ILIEXOM C CHUCTEMOM
OCBEILIEHUS ¥ TIPOKATHBIM CTAaHOM, TJI¢ HEOOXOANMO:
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Coznath oHO(a3HBIA HUCTOYHUK MUTAHUS C KOHTPOJIEM MUTAHMS U BBHIBOJIOM 3HAYEHHM
10 TOKY U HaIPsKEHUIO;
Cosnars cucremy ocsemieHust B Buje RLC Harpy3ku ¢ KOHTpOJEM IUTaHUS U BBIBOJIOM
3HAYECHH 110 TOKY U HANPSKEHUIO;
[ToaxmrounTh CUCTEMY OCBEIICHHS K BBIBOJAM HCTOYHHUKA ITUTAHUS C IOMOIIBIO CUCTEMBI
peryJiMpoBaHus;
Co3pmare cucTeMy yIpaBi€HUS MPOKATHOTO CTaHKa C PEryJupyeMoOll CUCTEMOM
PEOCTAaTHOIrO MYCKa U BBIBOJA 3HAYCHHUH 11O TOKY U HAIIPSKCHUSIM;
[ToakmounuTe cHUCTEMY YIOPABJIECHHS NPOKATHbIM CTAHKOM K BBIBOJIAM CHCTEMBI
OCBEIICHMUS.
VYka3zaHus K J1abopaTopHOi padboTe:
B pamkax mojenupoBaHus paOOThI Iiexa B mporpamMmHoM obecredenun SimInTech
notpedyrores cienyromue oudnmoreku: «CyocTpykTypbl»; «BoiBon nanubixy»; «Kmroum»; «I11-
JlnHaMuKay.

I[Hﬂ CO3aaHusA MOACIIM CUCTEMBI OCBCIICHUA UCIIOJIB30BATh CIICAYIOIINC OJIOKH:

1) 2 o6noka «Ilopt Bxoma» u 4 Onoka «llopT BbIxOma» ISl 3aMbIKaHUS KOHTYpa
ANEKTPUYECKOM LENH U BbIBOJ 3HAUYCHUI;

2) W3mepurenbHble  ycTpoiictBa «BonbT™Merp wuaeanbHbI» U «AMIEpMETp
WJICATIbHBI ISl CHATHUS XapaKTEPUCTHK B KOHTYPE;

3) bnok «Harpy3ka RLCy», umutupytomuii paboTy cucTeMbl OCBEIICHHUS.

4) Hcnons3oBare Pacu€rHble 3HA4YeHHMsT MCTOYHHMKA M AKTHUBHO-PEAKTHMBHOMN

Harpy3KH I10 3aJJaHHIO MIPEeroiaBaTels.

C nomomusto 610ka «KHomKa» 3a1aTb MOMEHT COIIPOTUBIICHHS HA IBUTaTelb IOCTOSIHHOTO
TOKa, IJIe 3HaU€HHUe Ha BBIXOJE HE JIOJKHO coCcTaBisATh Ooinee 0,15.

BbiBox XapakTepUCTUK C KaXJ0H CHUCTEMBbl OCYIIECTBISIETCS C IOMOIIBIO OJloKa
«BpemenHnoii rpaduk».

B pamkax BbimonHeHHsI 1a00paToOpHON pabOThl HEOOXOAMMO YTOOBI OOYYaIOLIUICS MOT
BBITIOJIHUTD CIEAYIOUIUE 3a1a4H:

5) BBbIMOMHUTE MOCTENCHHBIN MyCK CHUCTEMbI PA0OTHI IeXa B OYEPEIHOCTH TOAKIIOYCHHS
«OnHo(ha3HbIi UCTOYHMK HampspkeHus» - «Cucrema ocBenieHus» - «IIpokaTHbIi cTan» -
«Perynarop 106aBOUHOrO CONpoTUBIEHUS 1» - «Perynarop 106aBOUHOTO CONPOTUBICHUS
2» -«PerynsaTop n1o6aBoyHOro compoTuBieHus 3» - «llogaua o6pabaTeiBaeMOro M3aEIUs»
U CHATh XapaKTEPUCTUKU Ha KaXKJIOM I1are;

6) IlpoBeputh pabOTy CHUCTEMBI NMPH OTKIKOUYCHUH NMUTaHHsS Ha «OmHO(DA3HOTO HMCTOYHHKA
HaNpsDKEHUS» U CHATh XapaKTEPUCTUKH Ha BCEX JIEMEHTaX CUCTEMBI;

7) IlpoBeputh pabOTy CHCTEMBI NPH OTKIIOYEHHU NMUTaHUS Ha «CHCTEMBI OCBEICHHS» W
CHSITh XapaKTEPUCTUKU Ha BCEX AJIIEMEHTaX CUCTEMBI;

8) IlpoBeputs paboTy CHCTEMBI IIPU OTKIIOYCHUHU MUTAaHUS Ha «[IpOKAaTHOTO CTaHa» M CHATH
XapaKTePUCTHKHU Ha BCEX DJIEMEHTAaX CUCTEMBI.

9) Jns m3MeHeHMs 3HAueHMs HaNpsDKEeHMs HCIOob30BaTh Osok  «MmeanbHbId
TpaHchopmaTop», e HE0OX0IMMO paccunuTaTh KO3 PUIIMEeHT TpaHCHOpMAaIIHH.

Tpumep 3amanus ms madoparopHoit padoTel Ne3 «I[IpuMmenenne 1mmdpoBLIX IBOWHUKOB HA
DJIEKTPOIHEPIETHUECKNX 00BEKTAXY.

Llenb pab®oThl: Hay4yuThCsl paboTaTh C MPOCTBIMH CHUCTEMaMH MPOTHO3HPOBAHHUS
BPEMEHHBIX PSJIOB B IIH(PPOBBIX TBOWHHKAX PEaTbHBIX OOBEKTOB.
VYkazanus Kk 1abopatopHoit paboTe.

Jlnst Hayasia paboThI ¢ CHCTEMOM MPOTHO3UPOBAHMSI, B paHee CO3aHHOM cpene Anaconda
pypsa_devieo0xoauMo 3arpy3uTh AOMOIHUTENbHBIE Onbnmuroreku Prophet u plotly.
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B pamkax gpaGopaTtopHoii pabOTBI HEOOXOIUMO

IIPOM3BOJICTBO TEIUIOBOM M 3ieKkTpuueckoil sHepruu B Poccum B 2018 romy mo BapuaHTawm,

NpeCTaBICHHBIM B Tabnuie 5.5.

Tabnuua 5.5 — BapuanTsl 17151 BBITOJTHEHHS Ta00paTOpHOI paboThI

BBITIOJIHUTH

Bapuant Ccpuika Ha 0a3y JaHHBIX Bun snepruun
1 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnoas
2 https://disk.yandex.ru/d/Wbx67b2rhobJkA DJekTpuiecKas
3 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnoas
4 https://disk.yandex.ru/d/Wbx67b2rhobJkA DiekTpuUecKas
5 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
6 https://disk.yandex.ru/d/Whbx67b2rhobJkA DiekTpuUecKas
7 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnoas
8 https://disk.yandex.ru/d/Wbx67b2rhobJkA DiekTpuuecKas
9 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemoBas
10 https://disk.yandex.ru/d/Wbx67b2rhobJkA DiekTpuUecKas
11 https://disk.yandex.ru/d/XU9ITT1v24xZuA Temnoas
12 https://disk.yandex.ru/d/Whbx67b2rhobJkA Dnekrpudeckas
13 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemoBas
14 https://disk.yandex.ru/d/Wbx67b2rhobJkA DiekTpuyecKas
15 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
16 https://disk.yandex.ru/d/Wbx67b2rhobJkA DiekTpudecKas
17 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
18 https://disk.yandex.ru/d/Wbx67b2rhobJkA DJeKTpuiecKas
19 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemoBas
20 https://disk.yandex.ru/d/Whbx67b2rhobJkA DrekTpuUecKas
21 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemnoBas
22 https://disk.yandex.ru/d/Wbx67b2rhobJkA DJeKTpuiecKas
23 https://disk.yandex.ru/d/XU9ITT1v24xZuA TemoBas
24 https://disk.yandex.ru/d/Whbx67b2rhobJkA DJeKTpuvecKas
25 https://disk.yandex.ru/d/XU9ITT1v24xZuA TenoBas
26 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpuvecKas
27 https://disk.yandex.ru/d/XU9ITT1v24xZuA TermoBas
28 https://disk.yandex.ru/d/Wbx67b2rhobJkA DneKTpudecKas
29 https://disk.yandex.ru/d/XU9ITT1v24xZuA TenoBas
30 https://disk.yandex.ru/d/Wbx67b2rhobJkA DrekTpuUecKas

MPOTHO3UPOBAHKE

TTpumep 3amanus s madoparopuoii padoTsl Ne4 «CrcreMa aBTOMAaTHUYECKOTO BBOJIA PE3EPBAY

[enp paboThI: cO37aTh MAKET MPOEKTOB, 00ECTIEUUBAIOIINX MOJEIUPOBAHUE TU(POBOTO
JIBOWHUKA CHCTEMBl VYIPABICHUS aBTOMATHYECKOTO BKIIOYCHHS pPE3EPBHOTO HMCTOYHHKA
IIUTaHUA.

B pamMmkax BwIMOgHEHUs Ja0OpaTOpHOW pabOTHl HEOOXOAMMO CMOJEIUPOBATH PabOTy
CUCTCMbI aBTOMATUYCCKOI'O0 BBOJAa PE3CpBa, rAc GYI[CT IMPUCYTCTBOBATH CH_[é OJUH HUCTOYHHK
NEPEMEHHOTO  HANpPsDKEHUS HWICHTHUYHBIA  MapamMeTrpaM IPEJICTaBICHHOTO0 B  IMPHMEpe
MMPOCKTUPOBAHUA CUCTCMBI. CormacHo 3alaHUI0 MO0 MOJACIUPOBAHUIO pa6OTI:I CHUCTEMBI

27



€MHOBPEMEHHO MOKET (PYHKIIMOHUPOBATH TOJBKO OJMH UCTOYHHUK MMEPEMEHHOTO HaNPsLKEHUS,
TO €cTh JHOO0 TeHepaTop MEPEeMEHHOTO HAIPSDKEHHs, JTUOO NEepBbI MCTOUYHUK MEPEMEHHOTO
HANpPsDKEHUs, MO0 BTOPOM MCTOYHUK IEpeMeHHOro HampsbkeHus. Heob6xoaumo mpopabotathb
HOBBII QJIFCOPUTM pabOThl CUCTEMbI aBTOMAaTHUYECKOI'O BBOJAA PE3EPBA, PACCUMTAHHOIO HA TPU
MCTOYHUKA, pa3padoTaTh HOBYIO CUCTEMY O0OpabOOTKU CUTHAJIOB.

JlabopaTopHas padora Ne5. UMUTalIMOHHOE MOJAEIUPOBAHNE OKPYIKAIOIIENH Cpeabl WIIN

OOroJHbIX VCJ’IOBI/Iﬁ BOKpPYT BHGDFCTI/I‘ICCKOﬁ CHUCTCMbI BTOPHUYHbIX UCTOYHHUKOB DHCPIHUH.

[lenp paboOTHI: CMOJEIUPOBATH MHOTOY3JIOBYIO CHCTEMY Ppa3HBIX TOKOB  JUIS
MIPOTHO3UPOBAHUS MPOIIECCOB padOTHI BETPOTEHEPATOPOB.

VYkazanus K 1abopatopHOi padoTe.

B pamkax paboTsl OyAeT Ucoab30BaThCs cpena pazpaboTku Anaconda ¥ ycTaHOBIICHHBII
B Hell wuHTeprmperarop Spyder. B cBowo ouepenp mpu  BBHIMOTHEHUH pPabOTBI MOMKET
HCIIOJIb30BAThCS JIF0O0E IPYroe MporpaMMHOE 0OecTieueHue.

Jns BeinoniHEeHUs: pabOTHI MOTPEOyeTCs UCTIOIb30BaHUE OUOIMOTEK pypsa, humpy, pandas,
os, matplotlib, cartopy.

Pypsa (Python for power system analysis) — 3To maker mjis peuicHHsS 3aaad I10
MOJICTTUPOBAHUIO ¥ ONTHMH3AIUU SHEPTeTUYCCKUX CHUCTEM, BKIIOUAIOIICE PAa3IMYHBIC MOJCITH
TeHEPATOPOB, BO3OOHOBISIEMBIX MCTOYHHKOB SHEPTHH, JJCKTPUUSCKUX CETEH pPa3HBIX TOKOB U
HAKOMUTENEeH 2JIEKTPUUECKON YHEPTHH.

Numpy — »23T10 OuOmuMoTeka mas1 pabOTBI ¢ MHOTOMEPHBIMH MAacCHBaMH |
BBICOKOYPOBHEBBIMH MaTEMaTHYECKUMH (DYHKIIHSIM.

Pandas — sTo GubnHMoTeKa i 0OpabOTKM M aHANIM3a JAHHBIX HA OCHOBE CIEIHATbHBIX
CTPYKTYP H BJIO)KCHHBIX OTIEpAIIA JITsl MAaHHUITYJISIIIAHA C YUCIOBBIMU TaOJIUIIAaMH U BPEMCHHBIMU
pAnaMu, KOTopasi CTpOUTCS HaJ OUOIMOTEeKOM numpy 060Jee HU3KOTO YPOBHSI.

Os — BcrpoeHHass OubOmMOTEKa, oOmamaromas HWHTEPPEHCOM I B3aUMOJICHCTBHUS C
OTIepallMOHHON cucTeMoil, ynpasiseMoil Python.

Matplotlib — sto OubGaMoTeKa a1 MpeoOpa3oBaHMs JAHHBIX W IMOCTPOCHHS IBYX- H
TPEXMEPHBIX TPAPHUKOB.

Cartopy — sTo makeT, mpeJHa3HAYEeHHBIH A1 00pabOTKU reonpOCTPAHCTBEHHBIX JaHHBIX C
LENbI0 CO3/IaHus KapT U APYTroro aHalli3a reonpoCTPAHCTBEHHBIX TAHHBIX.

B pamkax maGopaTopHOil pabOThl HEOOXOAMMO CO31aTh Cpely pa3paboTKH, 3arpy3uTh B
He€ HeOOXOJIMMBIC TAKeThl, MPEJICTABICHHBIE BBIIIE, CO3/IaTh MPOSKT M BHIBECTH CXEMY CBSI3U
BETPOreHEpaTOPOB U rpapuk X paboTHI.

CocTaB ¥ METOANYECKHE PEKOMEHIAINHY K J'Ia6ODaTODHOMV IpakTUKyMy «lIpuMeHeHne
TEXHOJIOTNH I_II/Id)DOBLIX JIBOMHUKOB IIpU I_II/I(bDOBOI‘/’I TDaHCd)ODMaHI/II/I JeHCTBYIOMIEH

JIEKTPUYECKON MOACTAHIINN))

Ne

Pasnen KomMmenTapnii
n/n
1. | Tun JlaGopaTopHBIi PaKTUKYM

[IpuMeHeHne TEXHOIOTHH UG POBLIX ABOMHUKOB MU HU(PPOBOH

2. Ha3zBanue . . .
TpaHchOPMAITUH JCHCTBYIOICH 3JCKTPHUUSCKON TTOACTAHIINN

28




OO0pazoBaTenpHas
mporpamMma

DJIeKTpOdHEPreTuKa 1 3jaekTpoTexHuka 13.04.02

VYyeOnas
MACIUIUIMHA/ IACLIATUINHBI

udpoBbie TBOWHUKH B 3JICKTPOIHEPTCTHKE

Paznensr PITJ]

Pazgen 1. OCHOBHI IPUMEHEHHS TEXHOJIOTHIA TH(DPOBBIX TBOWHUKOB
B DJICKTPOIHEPI€TUKE.

[onsTHst HUPpPOBOro NBOMHUKA U HHPOPMAITHOHHOTO
MOJEJIUPOBAHUS B JIEKTPOIHEPTETUKE.

HopMmaTtusHas noxymeHraiws B npeaMetHoi oonactu. 'OCT P
57700.37-2021 «Iudpossie apoitnuku uzaenuit» u [Iporokon MOK
61850.

Onwucanye NPUHIUIIOB HHPOPMAIIOHHOTO MOJICIUPOBAHHSI.
[TonsTHE aAEKBATHOCTH U BEPU(HUKAIIIHA MOJICIH.

[Tpumeps TUPPOBBIX ABOHHUKOB B aTOMHOM, TETUIOBOH U
3JIEKTPUYECKOU OTPACIIAX.

Paznen 4. AHanu3 naHHBIX PSKUMOB padOThl DD 00BEKTOB.
[Ipumenenne QPPOBBIX TBOMHUKOB HA DD 00BEKTaxX

oIpeesIeHHs], HA3HaYeHUE U OCHOBHBIE IIOKA3aTelH.

CucTeMbl CBS3M Ha MOACTAHIUAX U TPEOOBAHUS K CBSI3U JJIS
¢byskuuit u Mmogeneit yerpoiicts cornmacao 'OCT P MOK 61850-5-
2011.

OCHOBBI IOCTAaHOBKH 3aJauH [yl CO31aHus HU(PPOBOTo JBOWHHKA.
[locTpoenune u aHAIN3 SHEPreTUIECKUX XaPAKTEPUCTHK.
CocTtaBreHue CTpYKTYpbl MOJIETTH M @HAJIN3 BBIXOJHBIX PE3YJIbTATOB.

MNJK xoMmneTeHMu

Obyyaiowuecs 6yOym sHamv METOIbI cOOpa M aHaJIM3a JaHHBIX Ha
ANEKTPOIHEPTeTUIECKUX 00beKTax. [IpUHIMITEI U OCHOBBI paOOTHI
IU(POBBIX ABOHHHKOB;

3HamMb NPUHIUIIBI Pa0OTHI ¢ 0a3aMHM JaHHBIX CUTHAJIOB
3JIEKTPOIHEPreTUIECKUX O0BEKTOB; 3HAMb OCHOBBI aHAJIN3a TaHHBIX
3JIEKTPOIHEPTETUIECKUX CUCTEM; 3HAMb NPUHIMITBI B3aUMOACHCTBHSA
SHEPreTUYECKUX CUCTEM C TexHoJioruei HTepHeTa Beniei.
Obyuaiowuecs 6yOym ymems ONTUMU3UPOBATH PadOTY
AJIEKTPOIHEPTETUIECKUX OOHEKTOB H CHCTEM.

Obyuarowuecs 6yoym énademp HaBbIKAMH MTOMCKA HH(OPMAIIUH,
cOopa 1 aHaTM3a JaHHBIX 110 PEKUMaM PadOTHI CHCTEM
ABTOMATH3AIUH JJIEKTPOCHAOKEHHS C MPUMEHEHHEM U(PPOBBIX
CpEeACTB NPOCKTUPOBAHUS; 81d0emb HAaBBIKAMHU BHEAPEHHUS U
MOJIEP’KKU M Pa3BUTHS TEXHOJIOTHIH HHPOPMAITHOHHOTO
mozaemmpoBanus OKC Ha ypoBHE OpraHm3aIiiy.

VY3kocnenuaiu3upoBaHHbIE
udpoBEIe OTpaciieBbIe
TEXHOJIOTHH,
MIpe/ICTaBICHHBIC B
nabopaTopHOM

VYmupasnsemas Harpy3ka — TUCTAHIIMOHHO FITH aBTOMATHYECKU
perynmupyemsie,

HUHTEJUICKTYalbHbIE SHEPTOIPUHUMAIOIINE YCTPOUCTBA
[TudpoBble TEXHOIOTHY UHTETPAIMU H PACTIPEICICHHOTO
YIIPABICHUS SJICKTPUUCCKUMU CETSIMU.
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MPaKTUKyMe

10.

YHuBepcaabHble
«CKBO3HBIC» IU(POBBIC
TEXHOJIOTHH,
MIpeICTaBICHHBIC B
J1a00PaTOPHOM
MIPaKTHKyMe

HoBrsie mpon3BoacTBEHHBIE TEXHOIOTHH. TeXHOIOTHY MA(PPOBBIX

JIBOMHUKOB.

11.

Tune! JaHHBIX

TCKCTOBI)IC, YHCIOBBIC, l"pa(bI/I‘lCCKI/Ie, OTKPBITBIC U T.A.

12.

Lenb

1.

Hayuuts npaBunpHO GOpMyIMpOBaTh U 3a1aBaTh LEIb U
3aJauu MPOEKTA.

Hayuute ananu3upoBaTh U CTPYKTYpPHPOBaTh HOBYIO
WHPOPMALIMIO U JaHHBIE.

Pa3BuTh HaBbIKau OpraHU3aluy BHEAPEHUS U Pa3BUTHS
TEXHOJIOTMH MH)OPMALIMOHHOTO MOJAECTUPOBAHUS U
pa3pabotku cTpykTypsl ACVYIIL.

Hayuutes npou3BOOUTH KPUTHUYECKYIO OLCHKY M aHaJIU3
JMYYIIUX TPaKTHK WHPOPMAMOHHOTO MOJCIUPOBAHUS U
WCTONB30BaHU MH()OPMAIIMOHHOW MOJEIH Ha Pa3IHYHBIX
JTamax  JKU3HEHHOTO  LHKIA  3JIEKTPOIHEPreTUUECKUX
00nexToB 1 OKC;

Hayuute ¢popMupoBaHHIO CUCTEM MOKa3aTeseH A1l OLEHKH
3((HEeKTUBHOCTH MPUMEHEHUS TEXHOJIOTHIA
WHPOPMAIIMOHHOTO MOCITHPOBAHUS
aneKkTpodHepreTndyeckux 00bekToB OKC;

Pa3BuTh HaBBIKK BEIOOpA THUIIOBBIX PEIICHUH KOMIIOHEHTOB
ACYVII nnm o60cHOBaHHE HEOOXOIUMOCTH Pa3pabOTKU
OPUTMHAIIBHBIX PELICHHUH.

13.

3amaun

CdopmupoBath onrcaHue YacTel MPOeKTa 0 MOJEPHU3AIIUT
3JEKTPUIECKOHN TOJCTAaHIIMN U BHEAPEHUS TEXHOJIOTHH
IU(PPOBBIX JBOHHHUKOB.

Cdopmuposats o011iee OnICaHNEe HHKEHEPHOTO PEIIeHHs
(TmepeyeHbp OCHOBHOTO W BCIIOMOTATENHHOTO
9HEPIreTHYECKOT0 000PYI0BaHuUSs, BEIOOP MPOTOKOJIOB U
pa3paboTKa cXeMbl B3aUMOJICHCTBUS alapaTHOi 1
[IPOrpaMMHOM 4acTel NpOeKTa.

Cdopmuposats obmiee onrcanne UT pemenus (kak
OCYIIECTBIISIETCSA yIPABICHNE YHEPTE€THIECKUM
000pyIOBaHHEM, KaK JOJKHO OCYIIECTBIATHCS
B3aUMOJICHCTBUE U YIIPABJICHUE MIPEAJIaraeMbIM
TEXHUYECKUM PEIICHHEM.

O6uiee onucaHne HOPMATUBHO-TIPABOBBIX YCIOBHM COTTIAaCHO
nericrBytomed HT/ 1 onieHka TEXHUKO-DKOHOMUYECKUX

3¢ dEeKTOB TpeIIaracMoi KOHIIETIIHYA TEXHIIECKOTO
pelIeHus.

PazpaboTka 70opoKHOM KapThl peaslu3aIiy MPOEKTa.
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14.

Ormucanue

Ha pannwiii mMoment kommanuedt [IAO «Poccetn» paspaboraHa
KoHIenIws mudpoBoii TpaHChOpMAIUK s peanu3alvu I[eleH u
3a7ad  HAIMOHANBHON  mporpammbl  «l{udpoBas  3KOHOMHKA
Poccutickort deneparuny. KoHuenuus coAepXUT OMUCaHUE 3ajad,
LIEJIEBOM MOJIENH, UCHOJb3YEMbIX TEXHOJIOTHH, a TakXe psja 3aaad,
CpeIu KOTOPBIX OJHOW M3 KIFOYEBBIX 3aJay ABisieTcs LupoBas
TpaHcopmanus W moBbleHUe 3pdexTuBHOCTH Kommanuu [1AO
«Poccetn», YIIy4llICHHE XapaKTEPUCTUK HaJeKHOCTH
JNEKTpOCHAOKEHUsT  moTpeOutTeneli. B mpuoputere  Takke
MIOBBIIIIEHHE JIOCTYITHOCTA JJIEKTPOCETEBOW WH(PACTPYKTYPHl H
muBepcurKanys Ou3Heca 3a CUeT JOMOTHUTEIHHBIX CEPBHICOB.

B pamkax omucaHHON KOHIENIMU pa3paboTaHa IiejieBas MOJCIIb,
KOTOpasi BKIIOYaeT B cebs obOecredeHrne B3aWMOCBSI3M BCEX
WHPOPMALMOHHBIX HU(POBBIX IMOTOKOB, C TNPHUMEHEHHUEM HOBBIX
MMPOM3BOACTBEHHBIX  TEXHOJNOTHWH; 00paOOTKy  JaHHBIX  JUIA
ONEPAaTUBHO-TEXHOJIOTMYECKOr0 YIIPABICHUS CETH U IIp.

Konuenuusi npeamoJsiaraer BHeJpeHne [U(PPOBBIX TEXHOJIOTHI B
OCHOBHBIE PabOUHe MPOIIECCHI CM. puC. 42.

Pucynok 42 - Baenpenne nupoBbIX TEXHOJIOTHI B OCHOBHBIE
pabouue mporecch COrfacHO OMMCAaHHON KOHLETIHN

Hcxons 3 ONUCAHHBIX OCHOBHBIX IPUHIIMIIOB U LIEJIEBOW MOJENU U
crpatrerun  1udpoBoii  TpaHchopmaumn  [JAO  «Poccerm».
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[IpennokuTh KOHLEMIUIO TEXHUYECKOTO PEIICHUS MO BHEAPECHUIO
TEXHOJIOTHI U(GPOBLIX JBOWHUKOB NpU IUGPOBOI TpaHChOpMAaIK
TUIIOBOM [JEUCTBYIOLIEH TOPOACKOM DSJIEKTPUYECKON MOACTaHIMU
10/04 xB unu gpyroro knacca, 1Mo 3aJIaHuio PeroaBaTersl.

YunuTbBaTh  CIHEAYIOUINE MapaMeTphl  MOJICTAHIINH, CHCTEMBI
anekTpocHadxkenus u apyrux OKC:

- XapaKTePUCTUKH JICHCTBYIOIIETO AICKTPOCHA0KCHUS THUITOBOM
TpaHCc(hOPMATOPHOU MTOICTAHIINH.

- Y4€T OCHOBHBIX U PE3CPBHLIX HCTOYHUKOB 3J'ICKTpOCHa6)KeHI/I$1.

- TpeOoOBaHUS K HAJEKHOCTH DJJIEKTPOCHAOXKEHHUS, CBEACHHUA 00
YCTAQHOBJICHHOW M PAacyeTHON MOITHOCTH M CHCTEMax ydera pacxojna
AJIEKTPOIHEPTHH B TOCIICABAPUITHOM PEXHUME (HAPYIICHHS MHTAHUS
OT OJJHOTO M3 MCTOYHHKOB; 00ECIEUYCHUE IIIEKTPOIHEPTHEN TOIHKHO
OBITDH MPEeaYyCMOTPEHO oT OCTaBIIEroCs HCTOYHHKA
AIEKTPOCHAOKEHN ).

- YYeCTh, YTO OCHOBHBIMH IOTPEOUTEISIMA DIIEKTPOIHEPTHU OT
IIOACTaHIIUH ABJISIFOTCA: CHUCTEMbI QJICKTPOOCBCUICHUA u
TEXHOJIOTHYECKOE O0OpYNOBaHHUE MAaJOH MOIIHOCTH, B TOM YHCIIC
npaueyHol, QurHecc-eHTpa, O(HUCOB; CHIOBOIO 00OPY/IOBAHHMS
CHUCTEM BCHTHIIAIIMH, CHCTCMBI BOI{OCHaG)KeHI/ISI 1 BOJOOTBCACHUA,
3JIEKTPONPUBOJIOB  BOPOT, CHUCTEM  3JIEKTPOOOOrpeBa, CHCTEM
KOHAMIIMOHWPOBAHWA, PO3CTOYHBIC CCTH, CHa6OTO‘IHBIe CUCTEMBI,
MPOTHBOTIOKAPHBIC CHUCTEMbI, KOMILJICKCHAs CHUCcTeMa 0e30MacHOCTH
ATIC u BuneonabroaeHne (I 10 3aJaHUIO TTPENOAaBaTEes).

- aBTOMATH3allUs TTO/ICTAHIIMK JJOJDKHA OBITh MPEeTHA3HAYCHA KaK JUTs
ONTUMM3ALUH PACXO0B Ha 3JIEKTPOCHAOXKEHUE, TaK U AJIS
COTJIACOBAaHHOT'O MEPEKIIIOYECHH allapaToB 3alluThl, MOHUTOPHHTA
napamerpoB KO0, yyera BO3MOKHOCTH IPUMEHEHUS THOPUIHOM
CXeMBI dJIeKTpocHaokeHus ¢ BUD.

- TPeayCMOTPETb OCHOBHBIE TIPUEMHUKH COOCTBEHHBIX HYX]
MOJCTaHIMK  (ONEpaTHBHBIC LENH, OHIJIEKTPOJIBUTATENIM CHCTEM
OXJIKJIEHUS ~ TpaHC(HOpMATOPOB, OCBEUICHHE, JIIEKTPOIOIOTPEB
KOMMyTauuoHHoi anmapatrypsl BH u mkadoB, ycTaHOBIeHHBIX Ha
OTKPBITOM BO3AYX€, CBSI3b, CHTHAJIN3ALIMS, CUCTEMA MTOKAPOTYIIEHMUS,
CHUCTEMa TEJIEeMEXaHWKH H T.. MOIMHOCTh TmoTtpedureneir CH
HEBEJIMKa, T03TOMY OHHM npucoeamHsitotcs k cetu 380/220 B,
KOTOpAsk IOJTy4aeT MUTaHUE OT MOHWKAIOIIUX TPaHCPOPMATOPOB.)

- ydecTb HEOOXOAMMYIO AamnmapaTtHyl0 4YacTb MJIsl peanu3aluu
TEXHOJIOTMM IU(POBBIX JBOHHMKOB, a TaKkKe IPUMECHEHHE
COBPEMEHHOH ammapaTypbl, MaTepHajIoB U NPHOOPOB yueTa pacxona
3JIEKTPOIHEPTHH U CUCTEMBI YIIPABICHHUS YJHEPTOMOTPEOICHUEM.

- MPOU3BECTH BHIOOP HEOOXOAUMOTO MPOTPAMMHOTO KOMIUIEKCA IS
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obecrieueHus IponccCCOB CTATUYCCKOM U JUHAMUYCCKOT'O
MOACIIUPOBAHUSA, paCCMOTPETHL BO3MOXHOCTDb U HCJ’ICCOO6pa3HOCTI)
INPUMEHCHHUA CUCTEM MOJACIIMPOBAHNA B PEAJIbHOM BPEMEHU.

- OMHCaTh KOHILIETIHIO YPOBHEH nepenadn HHPOpMaui MExXITy
OIIEPaTOPOM M MPOrpaMMHO-ANNAPATHBIM KOMIIJIEKCOM, TAKKe
MOJyJIEH CBS3U B peajbHOM BpeMeHH, P3A, u mp.

OnTuMalbHBIN pasMep IPynis! 2-4 denoBeka. TpynroeMKOCTh
15. | YcinoBus BeINONHEHUS p P TPy Py
J1a00PAaTOPHOTO MPAKTUKyMa COCTaBIseT 12 4acos.

- OnmcaHbl Bce TIEPEYHCICHHBIE TEXHOIOTHH, TIPUBEACH TEXHIUECKO-
SKOHOMUYECKHUI aHaJIU3 pa3pabOTaHHOW KOHIICTIINHU, C(HOPMUPOBAHO
JIOTHYHOE M TOCJCNOBATCIbHOE TNPEJCTABICHUM HHGOPMAIUK
TEXHHYECKOTO  peIIeHus, oOydarommecs MMOKAa3bIBAIOT  BCE
MIEPEYHCIICHHBIC B 1. 8 3HAHUS U YMEHHS — OrlcHKa «OTIUIHOY;
- Onmcano OONBIIMHCTBO TEPEYHCICHHBIX TEXHOJIOTUH, MPUBEACH
TEXHUYECKO-IKOHOMUYECKHI aHAJIM3 Pa3pabOTaHHOW KOHIICTIIUH,
c(OpMHUPOBAHO JIOTUYHOE M TIOCJICIOBATEIbHOE MPEACTABICHUU
rH(MOPMAIIUN TEXHUYECKOTO DPEMIEHHs], O0yJaroluecs MOKa3bIBAIOT
OOJIBIIMHCTBO OMHUCAHHBIX B M. 8§ 3HAHUH M YMEHUH — OIICHKA
«Xopo1oy;
16. | © * - Onucana TONBKO YacTh U3 MEPEUHUCICHHBIX TEXHOJOTHUH,
' PHITCPHH OLCHKH TEXHUYECKO-IKOHOMUYECKOIO aHajiu3a He MPOU3BEICHO, JINOO OH
HEKOPPEKTHBIH, chopMUpOBaHO HETMOJIHOE JIOTUYHOE u
MOCJICZIOBATEIBHOE  TPEACTaBJICHHE HH(POPMAIIMA TEXHUYECKOTO
penieHus1, oOydaromiecs TOKa3bIBalOT TOJBKO YacTh OMUCAHHBIX B TI.
8 3HaHUI U yMEHUH — OLEHKa «Y IOBJIECTBOPUTEIBHOY;
- He ommcano OOJBIIMHCTBO W3 TEPEUUCICHHBIX TEXHOJIOTHH,
TEXHHYECKO-IKOHOMUYECKOTO aHam3a HE MIPOU3BEJICHO,
chOpMHUPOBAHO  HEMOJIHOE JIOTMYHOE U  HEIOC/eI0BATEIIbHOES
MpencTaBieHne WHPOpPMAIMH  TEXHHYECKOTO  PEIICHUS  WIH
TEXHUYECKOE PpEIIeHHe He IOJy4eHO, OOydaromuecs MOKa3bIBAIOT
OTCYTCTBHE OIHCAHHBIX B II. 8§ 3HAHWW W YMEHUU — OIICHKA «HE
YAOBIETBOPUTEIBHOY.

O:xupgaemMplii pe3yJbTaT

1. Omnucanue yacTeil MpoeKTa Mo MOAECPHU3ALMHU SJIEKTPUUIECKON MOACTAHIIMKA U BHEPEHUS
TEXHOJIOTUH LU(POBBIX TBOWHUKOB (CPOPMUPOBAHO 0OOOIIEHHOE TEXHUUECKOE 3aaHHeE).
2. Konnenuuss uHxeHepHOro pemeHus (CGOPMHpPOBAH TMEpPEeYeHb OCHOBHOIO U

BCIIOMOTaTeJIbHOTO  3HEPTreTUYEeCKOro 00OpyJOBaHMs, OINKMCaHa CXeMa B3aUMOJEHCTBUS
annapaTHON U MPOrpaMMHOM 4acTel MPOEKTa).

3. Boei6op cymectBytomero I10 u UT pemenus (B kakoM NporpaMMHOM oOOecriedeHue
peann3yroTcs MOCTaBIEHHBIC 33/1a4H, KAKUMHU (DYHKIUSIMU JTOJKHO OHO)
4, OO6miee ommcaHue HOPMATHUBHO-TIPABOBBIX YCIOBUU coriacHo aAeictByromed HTJ u

OLICHKAa TEXHHKO-dKOHOMHMYECKHX J(PQEKTOB NpeisaraéMold KOHLENIUH TEXHUYECKOTrO
peLeHMs.
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MeTtoauyeckue peKOMeHAALMHU /I NPenoAaBaTe/is o NPUMEeHEeHHI0
[Tpu 0OCyX/1eHUY peIIeHUs:

— Ilpeanoxuth 00yd4aroUMMCS JOMOJHUTEIbHBIE MaTepUalbl B 3aBUCHUMOCTH OT
YPOBHsI TOATOTOBKM — 00Jiee TEXHMYECKOro WM OO0Ile O3HAKOMUTEIBHOIO
Xapakrepa.

— IlpoBectu ¢ 00yyarOMMMHUCS JUCKYCCHIO 00 OTIMYMU CYIIECTBYIONIMX PELICHUAX
B 00JIACTH MPOTPAMMHOTO oOecrieueHus sl peanu3anuu Texnonoruu /1.

— IlpoBectu c oOydamomUMUCA AMCKYCCHIO 00 OTJIMYMU CYHIECTBYIOIIUX
TEXHUYECKUX pEHIeHWH B OOJIACTH TEXHUYECKMX pELICHHS U YypPOBHEH
aBTOMAaTU3alluy [OJACTAHUMNW M MPUMEHEHHUS HAa HHUX HOBBIX TEXHOJIOTHM
WHTEpPHETA YHEPTUN.

— OOpatuTh BHUMaHKE Ha MEJIEBYIO ayTUTOPHIO — PA3JIMYHBIX TPYIII MOTpeOUTENeH
DHEPruM, WX HMHTEPECOB M MOTPeOHOCTEH Kakwe (yHKumuu TexHomoruu L]]
NEHCTBUTENILHO HEOOXOMUMBI, a KakKHe TOJbKO OKaXyTCs JOMOJHUTEIbHOM
(uHaHCOBOI HArpy3Koi pu MOJAEpHU3ALMH [TOACTAHIIUH.

[Ipu npoBepKe U OLIEHKE BapHUAHTOB PELICHUS:

— OueHuBaTh KOMIUIEKCHOCTh  MPEQIAraéMoro  pelIeHUs 10  BHEIPEHUIO
texHosoru 11J] Ha MOACTaHIIMHM, KOTOPOE MOJDKHO BKJIIOYATh B CeOS MOMHMO
uHxkeHepHblx M WT acnekToB, Takke OIEHKY SKOHOMHUYECKOTO 3ddekra oT
UCIIOJIb30BaHUS.

— OuueHuBaTh MNPUBIEKATEIBHOCT, CHOPMUPOBAHHON KOHLEMIUU JJS Pa3HbBIX
TPy TOTPEOHUTENEH C TTO3UIIUN [IEHHOCTH U CTOMMOCTH BHEJIPEHHUS TEXHOJIOTHH
[1/] Ha BCceM »KM3HEHHOM LIUKJIE MTOACTAHIIH.

34



Crpykrypa 1 dhopMma ordera 0 1adboparopHoii pabore:

Hazsanue yqe6Horo 3aBCACHUA

KA®EJIPA Ne

OTYET
3AILMIIEH C OLIEHKOI

ITPETIO/JIABATEJIb

JAOJDKHOCTD, Y4. CTCIICHb, 3BaHUC oANMMCh, Jara HWHHUIIUAJIBI, (I)aMI/IJ'II/IFI

OTYET ITO JABOPATOPHOU PAFOTE

1o kypcy: LIU®POBBIE JIBOMHUKU B BJIEKTPOSHEPTETUKE

PABOTY BBIITOJIHAUII
CTYJEHT I'P. Ne

MOIMHUCH, JaTa WHUITAATBI, GaMUIAs

Cankr-IletepOypr 20

Conepxanue oTyeTa:
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Conep:kanue oTyera

Hean padoTsI:

3agaum.

Teopernyeckue cBeieHUs

B otuere mo mabGopatopHoil paboTe 00s3aTeabHO AODKHBI OBITh YKa3aHbl TEOPETHUYECKUE
CBEJICHHSI, HCOOXOJMMBIE /I BBITIOJHEHUSI J1a00paTopHO pabOTHl, B TOM 4YHCIE JaHHBIE 00
YCTaHOBKE, Ha KOTOPOM BBIMOJHSIACH paboTa.

PacuerHo-rpadpuyeckas yactb
B Havarne yka3bpIBaroTCsl HICXO/HBIE TAHHBIC, PACYETHI, TpaduuecKre MOCTPOCHHUS.
BriBoabl

Otuer no nabopaTtopHOi paboTe 00s3aTENBHO JOJKEH COJEepKaTh BBIBOJBI MO JIAOOPATOPHOU
padoTe, B KOTOPOH JOJKHBI OTpaXaThCsl PaKThl JOCTUKEHUS LIEITH.

CnHcoK MCIO/Ib3yeMOii JTUTepaTyphl

Crincok ucronb3yemoi jureparypsl odopmisercss B coorBerctBuu ¢ [OCT 7.0.100-2018 —
bubnuorpaduueckas 3anucek. bubnmorpaduyeckoe onucanue. Ob6ume TpeOOBaHUS U MpaBUIIA
COCTaBJICHUSL.

TpeboBanus Kk 0hOPMIIEHHIO OTYETA 0 JIA00paTOPHOU padboTe

IIpaBuna opopmienus oruera
1. O6mme TpeGoBaHus

1.1. B cootBerctBum ¢ ['OCT 7.32-2017 — CUBUJ. OTueT 0 HAay4IHO-HCCIEAOBATEIHCKOM
pabore. CTpykTypa M mpaBuia oQOpMIIEHHS OTYEeT MO JIabopaTropHOW paboTe odopmiseTcs
J00BIM MIEYAaTHBIM CIIOCOOOM Ha OJIHOM CTOpOHE JincTa Oenoi Oymaru gopmara A4.

1.2.B otuere mno maboparopHoii pabore gomyckaercs wuHTepBai 1.0 m 1.5, kernp He
MeHee 12, BeIpaBHUBaHME 110 MIUPHUHE, OTCTYN KpacHou ctpoku 1.0.

1.3. et mpudTa 10KeH OBITH YEPHBIM.
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2. Hymepanusi ctpaHuil oT4yeTa

2.1. Ctpanunpsl oT4era cCleAyeT HyMepoBaTh apaOCKumu nudpamu, coOM0aasi CKBO3HYIO
HYMEpALUIO 110 BCEMY TEKCTy oTdera. Homep cTpaHuIbl IpOCTaBIseTCs B HU3Y KaKIOIo JIMCTA
0 LIEHTPY.

2.2. TUTYNBHBINA JIUCT BKIIOYACTCS B OOIIYI0 HyMEpAIMIO CTpaHuIll oTyeTa. Homep crpaHuiibpl Ha
TUTYJILHOM JIUCTE HE IPOCTABIISETCA.

3. Hymepauusi pa3ieioB U MOAPa3aeJI0B 0TYETA

3.1. Pa3gensl MOMDKHBI UMETh TOPSIKOBBIE HOMEpPA B IpejesiaX BCEro oT4era, 0003HAYCHHBIE
apabckumu nudpamu.

3.2. Paznensl MoryT ObITh pa3OuThl Ha nojpasnaeisl. Hymeparus noapasienoB coCcTaBiIseTcs U3
HOMepa pasjena M Hojpasjesia, 0003HaueHHOro 4epe3 TOuKy, Hanpumep, «l.1.». B koHie
Ha3BaHUA Pa3fiesioB U MOAPA3JEIIOB TOUYKA HE CTaBUTCS.

4. LiutocTpanuu

4.1. nnrocTpallid  TIOJTUCBHIBAIOTCS  CHU3Y apaOCKUMU IUdpamMu depe3 Mpodern mocie
cioBa «PUCYHOK» U UMEIOT JMOO CKBO3HYIO HYMEpAIHio, TUOO HyMEpaluio B COOTBETCTBUU C
paszenamu oTyera.

4.2. Bce wmmocTpanuu (PUCYHKH) JOJDKHBI MMETh Ha3BaHHUE, KOTOPOE YKa3bIBaeTcs IocCie
HOMEpa WUIIOCTpallMu uepe3  Tupe, Hanpumep, «Pucynok 1 — CrpykrypHas cxema
0ZTHOKOHTYpHOH CAP».

4.3. Tloamucu Bcex WILTIOCTPAIMN BEIPABHUBAIOTCSI 110 TICHTPY CTPOKH.
5. 'padpuxn

5.1. T'paduxu nomxsbl ObITh yeTkuMHU. [Ipu odopmiiennn rpadukoB HEOOXOAUMO yKa3bIBaTh
0003HaueHMsI KOOPAMHATHBIX OCEH M caMUX I'paHKOB.

5.2. Ecmm rpaduku OTpakaloT CpaBHEHHE JBYX OKCIEPUMEHTOB, PEKOMEHIYETCS HUX
BBITIOJIHEHHUE B OJHOM CHCTEME KOOpAMHAT.

6. Tadauubl

6.1.B oruete mo JabopaTopHOil paboOTe PEKOMEHIYeTCs CKBO3Has HyMepaius
tabsuil. JlomyckaeTcst HyMepanus TaOmuI[ B mpejenax pasjena ordera. B atom ciydae HOMep
TaOJUIIBI COCTOUT U3 HOMEPA Pa3JieNia U MOPSIKOBOTO0 HOMepa TaOJIHIIbI, Pa3IeiICHHBIX TOYKOU.

6.2. TaGnuiel HyMepyroTcs apaObCcKkuMu udpamm.

6.3. Hymeparust TaGiui; mpou3BOauTCs co cioBoM «Tabmuia» 6e3 3Haka «Noy», Hampumep,
«Tabmuna 1».

6.5.4. Kaxxnas tabnuna J0bKHA MMETh Ha3BaHUE, KOTOPOE CIeAyeT MOMEIIaTh Haa TaOauIlei
cieBa 6e3 a03aIHOTO OTCTYIIA B OJJHY CTPOKY C €€ HOMEPOM uYepe3 THPE.
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11.3. Meroauyeckue yka3aHus ISl O0yJarOIIMXCS 110 MTPOXOXKICHUIO CaMOCTOSTEIbHOMN
paboThI

B Xo/e BBITIOJIHEHHUSI CaMOCTOSITEIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHUI0 U TIPU METOJUYECKOM PYKOBOJCTBE IPEMOaBarelis, HO 0e3 ero HemocpeACTBEHHOTO
YYaCTHSL.

B mporiecce BBIMOTHEHHSI CaMOCTOSTENLHON paboThl, Yy oOyuaromierocs: (GopMmupyercs
nenecooOpa3Hoe IIaHUPOBaHUE pabodero BpeMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
U HaBBIKM B YCBOCHMM M CHUCTEMATH3al[MM MPUOOpETAcMbIX 3HAHUN, O0ECIIEYMBACT BBICOKHIA
YPOBEHb YCIEBAaGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IOJYYUTh HABBIKH IOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckuMH ~ MaTepuallaMH,  HampaBJSIONIMMH  CAMOCTOSITENIbHYIO — paboTy
00y4aroUUXCASBIISIOTCS:

—  y4eOHO-METOJINYCCKUI MaTepHall 1O JUCIUILIHHE.

11.4. Meroauueckue ykazaHus Uil OOy4aroIIMXCS IO HPOXOXKIEHHIO TEKYyILEero
KOHTPOJISl YCIIEBAEMOCTH.

Texkymmii KOHTpPOJIb YCIIEBAEMOCTH MPELyCMaTPUBACT KOHTPOJIb KadyecTBa 3HAHHM
00yuaroIuxcs, OCYLECTBISEMOIO B TEYEHUE CEMECTpa C LIeJbI0 OLEHMBAHUSA XO0Jla OCBOCHUS
JUCLUIUINHBI.

JUis TEeKyIero KOHTPOJsl yCIEeBaeMOCTH HMCIIOJIb3YIOTCSI KOMIUIEKThI TECTOBBIX 3aJaHUM
no temMaM. Tect nomkeH cocrosth u3 10-12 BompocoB. Bpewmst Boinonnenus 20 munyt. Tect
CUMTAETCs CIaHHBIM, €CJIH BBINOJIHEHO He MeHee 80% 3anaHuil.

11.5. Meroauueckue yKazaHUs Jis OOYYaroIUXCSA IO MPOXOXKACHUIO IMPOMEKYTOYHOM
aTTeCTallnun.

[MpomexxyTounass  arrectanus  OOydyarOIIMXCS — TpPEAyCMAaTpHBacT  OlCHHBAHUE
HpOMe)KYTO‘IHI)IX 1 OKOHYATCJIbHBIX peSy.TII)TaTOB 06y‘~IeHI/I5[ 110 AUCIOUIIIINHC. OHa BKJIFOYACT B
ceOs:

— 9K3aMeH — ¢opma OICHKH 3HAHHM, MOJYYSHHBIX OOYYaloUIMMCsS B TPOIIECCe
U3yYCHUS BCEW JNUCHMUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSTEIBHON paboThI, CIIOCOOHOCTH
HpI/IMCHﬂTI) nux i peIHeHI/ISI HpaKTI/I‘IeCKI/IX 3aaa4. 3K3aM€H, KaK HpaBI/IJ'[O, HpOBOI[I/ITCﬂ B
NEpUOJT SK3aMCHAIMOHHOW CECCHMHM W 3aBEpIIAeTCs AaTTECTAIIMOHHON OIICHKON «OTIIMYHOY,
«XOPOIIIO», «YAOBIETBOPUTEIILHOY», KHEYTOBICTBOPUTEIHLHOY.

[TpomexyTouHasi arTecTanusi MPOBOAUTCA B GopMe 3K3aMeHa. JK3aMEH NPOBOJIUTCS B

yCcTHOU ¢opMe Mo OuiieTaM B BHJIE TIOJTOTOBKU M M3JIOKEHUS Pa3BEPHYTOro oTBeTa. Bpems Ha
MOATrOTOBKY OTBeTa - 60 MUHYT.
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Jluct BHECEHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUINHBI

Jlata BHECEeHUs
M3MEHEHUH U
JIOTIOTHCHUH.

Iloamnmce BHECHIETO
W3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Iloanuce
3aB.
Kadeapoi
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